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more and more widely used as a 
method of investigation. Tomo- 
graphic examinations of the lungs are well 
known, and there is absolutely nothing 
new to be said on this subject. It is par- 
ticularly in the domain of the osteoarticu- 
lar system, especially that of the skull, 
that important progress is being made 
every day. The tomographic study of 
bone has become so important that Dr. 
Herdner of Bourges, France, has devoted 
a volume of more than 400 pages to this 
subject. 
Indeed, it is already possible to obtain 
interesting results with linear movement 


study is becoming 
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tomography. In this work, however, we 
should like to draw attention to the ad- 
vantages of complex movements in ex- 
amination of the osteoarticular system. 


During the past three years we have 
had the advantage of possessing in our 
Central Electro-Radiological Service of the 
Pelligrin-Tondu Group, Bordeaux, a Sans 
and Porcher polytome (Fig. 1). This ap- 
paratus permits tomographic examination 
in all positions of the subject, vertical, 
horizontal and sloping. These sections 
may be staged millimeter by millimeter 
from the pressure plane (zero plane) up 
to 25 cm. above the same. The tilting of 
the examination plane and that of the 
effacement device are mechanically in- 
tegral and operate simultaneously. What- 
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Fig. 1—Sans and Porcher polytome (complex movement tomography). 


ever the inclination chosen for the exami- 
nation plane, the apparatus is therefore 
immediately ready for use. 


The polytome permits perfect focusing 
of the tube, not only for linear and circular 
movements but for complex movements 
(trefoil, hypocycloid), as is shown in 
Figure 2. 

Geometric graphs and a series of prac- 
tical experiments have demonstrated that 
the images of elements parallel to the di- 
rection of the analytic trajectory cannot 
possibly be effaced and that it is possible 
to detect them on the sections, whatever 
their depth. If the aggregate tube-film 
describes a complex trajectory, the move- 
ment is never parallel to a certain direc- 


tion of the object represented in the 
tomogram, and the traces of effacement 
are therefore practically nonexistent. 

The polytome combines favorable con- 
ditions with increase of the definition 
coefficient of the image, which increases 
according to the length of the complex 
trajectory. 

Table 1 presents, by section angle, the 
lengths of the different trajectories at 
the radiogenic focus level. 

One of us (Dr. Martin) has successfully 
presented, as the result of some instructive 
experiments, the advantages of complex 
movements in tomographic study. 

In a tomographic film the picture ob- 
tained is composed of a sharp image, 
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which is that of the object in the plane 
of the section, and blurred trails, which 
are the traces of effacement of bodies 
situated in the surrounding planes. 

The study of these traces for each of 
the tilting trajectories of the polytome 
has therefore been made on simple bodies, 
e.g., a pin, which forms an opaque straight 
line. 

We know that a rectilinear trajectory 
produces a linear trace. In consequence, 
the shadows of bodies, of which the major 
axis is parallel to the trajectory, are per- 
sistently evident, whilst those perpen- 
dicular to this trajectory are effaced. 

With circular tilting we obtain a dupli- 
cation of the opaque straight line formed 
by the object. This phenomenon is ex- 
plained by the fact that the straight line 
is broken up into an infinite number of 
adjacent points, each producing a circular 
trace that happens to intersect the ad- 
jacent traces at the level of the two poles. 
The result is two “encircling curves” or 
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On the basis of striking experi- 
ences of their own with standard 
roentgenographic methods and with 
polydirectional tomographic technics, 
the authors state unequivocally that 
the latter are so far superior as to 
render the former virtually outmoded 
in modern practice. The polytome 
they employ is described in detail, 
its use is described, and seven cases 
are illustrated with films of both types, 
showing the contrasting results. In 
each instance the authors append 
their own comments. Their conclu- 
sion is that the present and potential 
importance of polydirectional tomog- 
raphy in various types of surgical 
treatment is so great as to obligate 
the specialist in roentgenology to in- 
terest himself in its possibilities, par- 
ticularly in the treatment of osteo- 
articular disease. 


limiting tangent images to the circles. 
In practical tomographic study the same 
tate phenomenon occurs in pulmonary exami- 
i nation, in which there is duplication of 


TABLE 1.—Lengths of Trajectories 


Section 


29 58 180 

u 35190” 265 370 the traces made by the costal ares, even 

far from the object plane. This incon- 
venience explains why most lung special- 


Fig. 2—Forms of trajectories of the polytome: linear, a; circular, 6; hypocycloid, c; trefoil, d. 
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them. They are’ tangent to the curves 
of the trajectory. 

The more one moves away from the 
object plane, however, the weaker become 
the traces, and they are soon imper- 
ceptible. 

The speed at which the parasite image 
disappears is greater with the complex 
trajectories (hypocycloid and trefoil) 
than with the circle and, above all, than 
with the linear trajectory, which is in an 
unfavorable position, i.e., parallel to the 
axis of the object. 

This is explained by the considerable 
length of the trajectory described by the 
tube, which is 545 cm. with the hypo- 
cycloid as against 115 cm. with the recti- 
linear trajectory. 

The effacement is therefore better with 
these complex trajectories, on condition 
that they are used for the indicated 
organs. It is the problem of their respec- 
tive readings, after their use and the re- 


Fig. 3.—Lateral tomograph of turkish saddle. 


Fig. 4.—Anteroposterior tomograph of turkish 
saddle. 


ists dislike the use of circular tilting in 
pulmonary tomographic investigations. 

With the elliptic trajectory the dupli- 
cated image is identical to that obtained 
with the circle. 

For the complex trajectories, hypo- 
cycloid and trefoil, the traces produced 
1 cm. from the linear object are formed 
by four straight lines parallel between 


Fig. 5—Tomograph of temporomaxillary articu- 
lation. 
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Fig. 6—Tomegraph of coxofemoral articulation. 


sults obtained thereby, that remains to 
be solved. 

It already seems apparent that the 
elliptic and circular trajectories are not 
suitable for the thorax. 
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Fig. 7—Tomograph of sacroiliac articulations. 
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The complex trajectories find their 
ideal ground in examination of the skele- 
ton. They give unsatisfactory results in 
a large majority of cases of parasitic 
traces. The definition coefficient of the 
image is greater than with the linear tra- 
jectory, particularly with respect to the 
skull, either for the examination of the 
sinuses or for the turkish saddle by frontal 
incidence. 

In addition to the definition coefficient, 
one must take into consideration the re- 
solving power of the tomograph. The 
resolving power is inversely proportional 
to the thickness of the section, which re- 
sults from the angular aperture of the 
trajectory. 

Before the appearance of the polytome, 
body-section roentgen machines employing 
an analytic complex trajectory operated 
according to a section angle which was 
generally the only one in existence. These 
machines produced sections of an invari- 


J 
j 
— 
= ag 


tions. 


able thickness; their resolving power was 
constant and consequently presented a 
handicap to examination in normal prac- 
tice. 

In practice, we could express the ana- 
lytic exploration in the following man- 
ner: 

First, it would consist of taking thick 
routine sections that slightly overlap each 
other, and would enable us, with a film 
outlay cut to the minimum, to determine 
the ‘anatomic slice” in which the incon- 
spicuous lesion to be shown is situated. 

Second, the interesting “anatomic slice” 
would be explored millimeter by milli- 
meter in order to define exactly the form 
and aspect of the lesion under considera- 
tion. 

Here again the polytome is of great 
service. It possesses a remarkable flexible 
utility, owing to its variable resolving 
power. Not only does it enable one to 
obtain, with a linear trajectory, section 
angles of 10 to 60 degrees, but it offers 
the possibility of choosing different sec- 
tion angles among the four other complex 
trajectories. 
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Fig. 9—Tomograph of optical canals. 


The following table shows, following 
three of the different section angles, the 
analytic trajectories available and the cor- 
responding resolving power in millimeters. 


TABLE 2.—Trajectories Available; 
Resolving Power 


Section 


Angle 29° 44° 60° 
Analytic Linear Linear Linear 
trajectory Circular Circular Elliptic 

Elliptic Hypocycloid 
Hypocycloid Trefoil 
Resolving 
power 2mm. 1.2 mm. 0.9 mm. 


Note that for the first angle considered 
(29 degrees) there already exists a com- 
plex trajectory which will be used in pref- 
erence to a linear trajectory. In the case 
of each of the two other angles, 44 and 
60 degrees, three different complex tra- 
jectories provide a replacement for the 
linear trajectory of the same scope. 

In the case of the linear and elliptic 
trajectories the resolving power indicated 
is valid only for the regions that do not 
involve elements parallel to the orienta- 
tion of the trajectory. 
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Fig. 10.—Tomograph of atlas axis. 


It is extremely important to study 
closely the orientation of the analytic tra- 
jectory in relation to the object to be ex- 
amined, and especially in relation to those 
of which the image must be effaced. 

Taking pulmonary exploration for an 
example, one notes that with transverse 
tilting (perpendicular to the major axis 
of the subject) the horizontal trails re- 
main visible on the film, owing to the 
posterior ribs, and that, in fact, their im- 
ages are hardly effaced at all. Longitudinal 
tilting is also used for the exploration of 
the lungs, with equipment employing a 
unidirectional linear trajectory. 

In the thorax, however, there are also 


normal or pathologic formations, vertical- 
ly orientated (vertebral column, descend- 
ing aorta, branches of the pulmonary 


artery, effusions, pleural thickening). 
With the longitudinal trajectory the ex- 
clusion of these formations may be equally 
insufficient, or at least their shadow traces 
may prove a hindrance to the interpreta- 
tion. 

Similar examples could be taken from 
some of the other readings of analytic ex- 
aminations: for examination of the mas- 
sive superior facial region, where the 
transverse trajectory seems more suitable, 
and for exploration of the cervicodorsal 
point, in which the difficult effacement of 
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Fig. 11.—Tomograph of bladder tumor. 


the shoulders can more easily be obtained 
by transverse tilting. 

In this manner, one sees how advan- 
tageous it is to be able to orient the tra- 
jectory perpendicular to the orientation of 


the most troublesome elements. 

It is extremely interesting to consider 
the relative distances (tube-section plane- 
film) in the event that enlargements 
are necessary. These may be desirable 
in certain cases of unsatisfactory results 
or, in other cases, to facilitate definition 
of the image and better detection of the 
pathologic abnormality. 

On the polytome the distance between 
the tube and the section plane is invaria- 
ble. It has been fixed at 110 cm., which 
is adequate to prevent distortions, yet not 
exaggerated, so that tomographs of ex- 
tremely dense regions can be taken. 

With most machines, on the contrary, 
one alters the position of the section plane 
in relation to the patient, and the tube- 
film distance is constant. This method has 
the grave inconvenience of producing an 
enlargement that becomes larger as the 
section plane moves nearer to the tube; in 
consequence, certain normal or pathologic 
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elements take on an abnormal dimensional 
value. 

With the polytome, on the contrary, one 
can obtain a rigorously constant enlarge- 
ment, for one alters the position of the 
patient in relation to an aggregate “tube- 
section plane-film,”’ of which the relative 
distances can be maintained constant 
throughout each examination. 

The film-section plane distance is, how- 
ever, adjustable by continuous movement 
of the film carrier, which can be easily 
placed either practically in contact with 
the examination plane and consequently 
at the shortest possible distance from the 
section plane, or far away from the latter. 

In the first instance, one obtains the 
smallest possible enlargement; it will be 
constant or variable, as desired, accord- 
ing to whether one maintains the film- 
section plane distance constant, or whether 
one varies it in proportion to, and in the 
same direction as, the depth of the sec- 
tion. One can, in this manner, if one so 
desires, constantly use the shortest pos- 
sible subject-film distance. 

In the second instance, when the film 
carrier is moved away from the section 
plane, one obtains a direct enlargement 
of the image. The distance film-section 
plane being 110 cm. the maximum enlarge- 
ment will be to one and a half times the 
original. 

Nevertheless, the blurred effect, due to 
the penumbra which results from the di- 
mensions of the tube, is accentuated ac- 
cording to the increase of the subject- 
film distance. It is absolutely essential, 
therefore to use a very fine focus tube 
(0.3 by 0.3 mm.) for enlargements, and 
it is advisable to choose a double-focus 
tube with a revolving anode, 0.3 by 
0.3 mm., for the enlargement, and 1 x 1 
mm. for the standard technics. 

Before the appearance of the polytome, 
there was no body-section radiographic 
machine that offered a solution to the 
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. 12.—Child with Pott’s disease. 
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Standard views, a and }b; 


polydirectional tomographs, c and d. 


problem of oblique sections. When it came 
to obtaining a tomograph of an object of 
a certain length that was not parallel to 
the section plane, it entailed correcting 
the orientation by inclining the patient, 
the latter being very difficult to control; 
up to then, this procedure was the only 
one suitable for the exploration of the 
trachea, of the spine in cases of severe 
lordosis and, above all, of the terminal 
lumbosacral segment or the sacroiliac 
joints (anteroposterior view) . 


An essential principle of section radio- 
graphic study demands that the section 
plane be parallel to the plane of the film; 
therefore, one needs only to incline the 
latter in relation to its oscillation axis to 
obtain a section of equal inclination. 


This technic is possible with the poly- 


tome. The film carrier is easily inclin- 
able, and a thoroughly accurate reading 
of the inclination can be taken, which is 
by no means an unimportant question in 
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Fig. 13.—Nasopharyngeal polyps. 
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Above, standard views; center and 


below, polydirectional tomograms. 


the event that the examinations must be 
repeated. 

This advantage of the polytome is es- 
sential. It facilitates a whole series of 
technical explorations which, until re- 
cently, were, if not impossible, at least 
extremely difficult to achieve. 

Furthermore, should the film carrier 
come excessively near to the examination 
plane, a security device is provided that 
prevents all accidental contact of the film 
carrier with the examination plane. This 
device consists of a photoelectric cell fixed 
to the posterior surface of the examination 
plane. 

The film carrier takes, as necessity re- 
quires, the movable antidiffusing screen 
and 35 by 35, 24 by 30, 18 by 24, and 13 


The cassettes of the 


by 18 cassettes. 
three film sizes last mentioned are adjust- 
able, following their two principal sym- 
metric axes. 

The polytome currently available is not 
fitted with an antidiffusing screen, which 
means that it is a little difficult to operate 


for the denser regions. Nevertheless the 
films are quite acceptable, provided they 
are strictly localized. 

To illustrate the preceding observations, 
tomographs of several skeletal regions 
are presented. With the standard roent- 
gen films these regions are difficult to ob- 
tain, yet by polydirectional tomographic 
means one can obtain some highly worth- 
while results. It is obvious that, even 
with polydirectional tomographic methods 
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employing a linear movement, one can ob- 
tain information superior to that given 
by ordinary roentgenograms, but the para- 
site trails caused by tilting are often a 
hindrance to interpretation. These trails 
completely disappear when complex move- 
ments are employed. 

The turkish saddle can be easily studied 
on a standard lateral film ; the tomographic 
technic, however, enables one to separate 
the right and left clinoids (Fig. 3), and, 
above all, it makes it possible to study 
the turkish saddle plane by plane from an 
anteroposterior position (Fig. 4). 

We shall merely mention the temporo- 
maxillary joint, as the advantage of 
tomographic study is obvious. The absence 
of linear effacement trails facilitates inter- 
pretation of the films (Fig. 5). 

Generally speaking, joints may be 
favorably “tomographed” (Fig. 6). Par- 
ticular mention must be made, however, of 
the advantage of tomographic sections in 
study of the sacroiliac joints (Fig. 7) and 
the sternoclavicular joints (Fig. 8). 

We are not entirely satisfied with our 
films of the orbit and optical canals (Fig. 
9). It is an examination that is rather 
difficult to make on a living subject. The 
results ‘are, however, encouraging, and 
we hope to obtain better films when the 
polytome is equipped with a mobile screen. 
For all technical details, we have widely 
used the information given by the makers. 

Finally, tomographic study of the atlas 
axis and the atloido-occipital joints, em- 
ploying complex movements, has_ been 
described in our previous publications. 
This method enables us to obtain films 
of a quality that cannot possibly be 
acheived by any other current method 
(Fig. 10). 

Purely as a matter of interest, as the 
chief concern of this work is osteo-ar- 
ticular tomographic study, we present an 
interesting section of a vesical tumor 
(Fig. 11) that shows complete disappear- 
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ance of the image of the probe that was 
left in position during the radiologic ex- 
amination. 

A series of clinical cases has demon- 
strated clearly the superiority of polydi- 
rectional tomography over the standard 
films. At present, certainly, it is difficult 


Fig. 14.—Fracture of left superiormaxilla. Above, 


standard view; center and below, tomographic 
sections. 


; 


to put into practice for all patients exami- 
nation methods which are still time-con- 
suming and costly, 

It is by no means an exaggeration to 
say that the technic of taking standard 
anteroposterior, lateral and oblique films 
is outmoded if one wants to unearth the 
diagnosis and, above all, to follow the 
development of the lesion during and 
under the influence of different treatments. 

The first patient (Fig. 13) is a child 
with Pott’s disease, immobilized for the 
past two years. This young patient was 
sent to us for control roentgenograms 
of the end of the disease. The standard 
lateral and anteroposterior films show sim- 
ply a slight haziness of the superior edge 
of the fifth lumbar and pinching of the 
fourth and fifth lumbar discs without 
compression, and with an evidently nor- 
mal structure. The tomographs of the two 
lumbar vertebrae (c, d) bring to light 
important destructive lesions in the ver- 
tebral segments, appearing with extreme 
clearness in the form of enormous lacunae. 
Whereas the standard roentgenograms 
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Fig. 15.—Tumor of left superior maxilla. Above, standard views; below, 
tomographic sections. 
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seem to justify progressive reestablish- 
ment of the child’s normal life, the tomo- 
graphs indicate that caution and con- 
tinued immobilization are essential. 

The second case (Fig. 14) is that of 
a young patient with symptoms of chronic 
rhinopharyngitis. The standard antero- 
posterior films (a) show a shadow of the 
right maxillary sinus. This shadow has 
a clearly defined inner edge, and one might 
consider this to be a cyst or a polyp. The 
lateral film (b) shows nothing of particu- 
lar interest. 

The polytome tomographs of this young 
patient show several polyps of the right 
maxillary sinus (c, d, e), of which one 
is appendant to the superior wall of the 
maxillary sinus (f). One of them, attached 
to the inferior wall of the sinus (e), is 
inconspicuous on the sections shown. 

The third case (Fig. 15) is the result 
of an everyday accident with trauma at 
the level of the superficial bones. The 
standard anteroposterior, lateral and ob- 
lique films showed simply a diminution of 
the air in the left maxillary sinus and a 
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slightly abnormal appearance of the ex- 
terior wall of this sinus, which was im- 
possible to determine (a). Tomographic 
sections (b and c) show clearly that a 
fracture is present, with depression of the 
exterior wall of the left maxillary sinus. 


The next patient (Fig. 16) had been 
treated five years earlier for neoplasm of 
the left part of the vault. Apparently 
cured for several years, he came back for 
consultation because he was in pain and 
because he had had a definite recurrence. 
Until a few months before his second 
appearance, he had felt pain on the left 
only. He has, at present, pain at the level 
of the right maxillary sinus. 


The standard classic anteroposterior 
film (a) shows slight cloudiness of the left 
maxillary sinus, with a blurred outline 
of the exterior wall of this sinus. The 
lateral film (b) shows nothing of particu- 
lar interest; the film taken in the Hirtz 
position brings to light a haziness of the 
pterygomaxillary region without being 
able to indicate the extent of the lesions. 
A series of tomographic sections enabled 
us to analyze, plane by plane, the growth 
of the neoplasm. In this way we noticed 
destruction of the left palatal vault, of a 
part of the orbital floor and of the ptery- 
goid process. We have not been able to 
present, with this article, all the tomo- 
graphic sections. From these sections 
we have chosen two that are sagittal 
and symmeteric in relation to the median 
plane. On the diseased side (c) one 
sees clearly the destruction of the pos- 
terior wall of the maxillary sinus, and 
the pterygoid process. On the healthy 
side (d), one obtains an image of the 
pterygoid process that reveals the cause 
of the pain at the level of the right maxil- 
lary sinus. It is a paradental cyst which 
could, moreover, not have been suspected 
from the standard anteroposterior film 
(a). In this particular case, only tomo- 
graphic examination enabled us to study 
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Fig. 16—Kohler’s disease with secondary frac- 
ture. Above, standard view; below, tomographic 
sections. 


precisely the extent of the bony lesions. 
Figure 17 was taken in a case of dis- 
ease of the carpal scaphoid, or Kohler’s 
disease. The patient, who chews tobacco, 
has used for the past five years an instru- 
ment which, it seems, subjects the small 
wrist bones and, in particular, the scaph- 
oid, to repeated microtrauma. This instru- 
ment clearly appears to be the cause of the 
disease, for we have come across practi- 
cally identical lesions in the course of a 
purely scientific examination of a friend 
of our casualty. We say our casualty, 
because the patient was sent to us, in ef- 
fect, because of a trauma that gave rise 
to a sharp and persistent pain in the 
region of the wrist. The standard antero- 
posterior and lateral films of the wrist 
show a malacic appearance, but it is dif- 
ficult to say whether or not there is a 
fracture. One has the impression, how- 


ever, on the anteroposterior view (a) that 
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Fig. 17.—Eosinophilic granuloma. Standard view, a; tomo- 
graphic sections, b, ¢ and d 


there is a connecting fluid. The tomo- 
graphic sections (b and c) clearly bring 
to light the scaphoid lacunae and the sec- 
ondary fracture (c). 

In the last but one case illustrated 
(Fig. 18) the patient underwent an opera- 
tion for a tumor of the spinous process 
of the axis. Histologic examination has 
shown that it seemed to be an eosinophilic 
granuloma. In any case, the patient has 
remained entirely cured since the opera- 
tion, and the local condition is perfect. 
This patient came back, however, for 
consultation because she had a recurrence 
of pain in the cervical column, particularly 
in the cervicodorsal region. A series of 
examinations revealed two new diseased 
localizations, one at the level of the 
seventh cervical vertebra, and the other 
at the level of the fifth. The standard 
lateral view showed absolutely nothing 
abnormal. This is understandable on ex- 


amination of the tomographs, which bring 
to light the fact that the lesions are uni- 
lateral. On the anteroposterior roentgeno- 
gram (a) one suspects a localization on 


the seventh cervical vertebra, but the 
localization on the fifth cervical passes 
completely unnoticed. The tomographic 
sections show not only the damage to the 
fifth cervical vertebra (b) but the extent 
of the damage to the seventh (b, c, and 
d), of which the left part seems to be 
entirely destroyed. 

The final case is that of a person 
stricken with osteomyelitis of the upper 
end of the tibia. The standard views 
(a and b) show the lesion, but only the 
tomographs (c and d) enable one to make 
a complete analysis. It follows from the 
cases illustrated, as we have already said, 
that the standard views are outmoded. 
These standard views, which are increas- 
ingly utilized by everyone, enable one, 
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certainly, in the majority of cases, to make 
an approximate diagnosis; but when it 
comes to following the evolution of an 
osteoarticular lesion, or defining its ex- 
tent with the accuracy required for a 
specialist’s report, tomographic sections 
are indispensable. The polydirectional 
tomographic technic results, as far as the 
osteoarticular system is concerned, in 
clearer images than ever before, because 
of the complete disappearance of all ef- 
facement trails. This does not mean that, 
in certain cases, longitudinal movements 
will not give satisfactory results. It is 
precisely because longitudinal movements 
are sufficient for pulmonary examination 
that tomographic study has become cur- 
rent practice in making a complete estima- 
tion of the lesion and in following its 
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Fig. 18.—Ostoemyelitis of upper extremity of tibia. Standard 
views, a and b; polydirectional tomographs, c and d. 


subsequent course. In our opinion the 
qualified roentgenologist is in duty bound, 
as a specialist, to favor the osteoarticular 
system increasingly with a method that 
has proved itself in phthisiologic practice 
and is capable of providing, in the roent- 
gen diagnosis of bone diseases, a precision 
that has heretofore been lacking. 


RESUMEN 


Se describen las ventajas para el 
cirujano de el estudio tomografico polidi- 
seccional en comparacién con la técnica 
linela simple. Se trata de un trabajo 
basado en estudios hechos en el Servicio 
de Electrorradiologia del Grupo Pelligrin- 
Tondu de Burdeos. Se describen la 
técnica y el aparato, un politomo Sans y 
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Porcher, Una de sus grades ventajas 
quirtrgicas es que permite tanto las 
proyecciones oblicuas como las paralelas 
al plano de seccién: El] trabajo va ilus- 
trado con diversas tomografias incluyendo 
estudios clinicos del mal de_ Pott, 
rinofaringitis croénica, traumas 6seos su- 
perficiales, neoplasias de la parte izquierda 
de la boveda, enfermedad de Kohler, 
osteomielitis del extremo superior de la 
tibia y un tumor de la ap6fisis espinosa 
del axis que semeja un granuloma 
eosinofilo. 


ZUSAM MENFASSUNG 


Die fiir den Chirurgen  wichtigen 
Vorteile tomographischer Untersuchungen 
in mehreren Richtungen im Vergleich 
mit der gewodhnlichen linearen Technik 
werden beschrieben. Die Untersuchungen 
wurden in der Réntgenabteilung der Pel- 
ligrin-Tondu-Gruppe in Bordeaux ausge- 
fiihrt. Das Polytom von Sans und Porcher 
wird beschrieben und die Technik seiner 
Anwendung erklart. Ein wichtiger Vorzug 
vom chirurgischen Standpunkt wird in 
der Tatsache gesehen, dass man Schnitt- 
aufnahmen sowohl in schraiger Richtung 
als auch parallel zur Schnittebene machen 
kann. Erlauternde Tomogramme sind 
beigefiigt und umfassen klinische Unter- 
suchungen der Wirbeltuberkulose, der 
chronischen Rhinopharyngitis, oberflach- 
licher Knochenverletzungen, einer Neu- 
bildung der linken Halfte des Schidel- 
gewolbes, K6ohlerscher Krankheit, der 
Osteomyelitis des proximalen Endes des 
Schienbeines und einer Geschwulst des 
Dornfortsatzes des zweiten Halswirbels, 
die offenbar ein eosinophiles Granulom 
darstellte. 
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SUMARIO 


Descreve as vantagens do estudo tomo- 
grafico polidirectional para o cirurgiao em 
comparacao com a tecnica linear baseado 
no estudo feito no Servico Electro-Radio- 
logico do Pelligrin-Tondu Group em Bor- 
dau. Descreve o aparelho e a tecnica usa- 
dos. A vantagem maior e que possibilita 
o estudo das seccoes obliquas e das para- 
lelas aos plano da seccao tomografica. 
Ilustra com tomogramas e estudos clinicos 
sobre o mal de Pott, a rinofaringite croni- 
ca, os traumas superficiais dos ossos, os 
neoplasmas, a molestia de Kohler, a oseteo- 
milelite da terco superior da tibia e do 
tumor sa apofise espinhosa do axis simu- 
lando um granuloma eosinofilo. 


RESUME 


Les avantages que présente pour le chi- 
rurgien |’étude tomographique polydirec- 
tionnelle par rapport a ceux de la tech- 
nique linéaire sont décrits sur la base 
d’une étude faite par les auteurs dans le 
Service électro-radiologique du Groupe 
Pellegrin-Tondu a Bordeaux. L’appareil 
utilisé, un polytome Sanz et Porcher, est 
décrit et sa technique d’application ex- 
pliquée. Il comporte un grand avantage 
chirurgical du fait qu’il permet ]’étude de 
sections obliques aussi bien que paralléles 
au plan de section. Des tomogrammes 
illustrent les études faites par les auteurs 
comprenant des cas cliniques sur le mal 
de Pott, les traumatismes osseux, les 
polypes du pharynx, les néoplasmes des 
sinus de la face, la maladie de Kohler- 
Mouchet, une ostéomyélite de l’extrémité 
supérieure du tibia et une tumeur de 
l’apophyse épineuse de l’axis qui était un 
granulome éosinophile. 
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ceration carries a mortality rate of 
2 to 3 per cent. This is a high mor- 
tality for treatment of a nonmalignant 
condition. Must this situation be accepted, 
or are some of the deaths due to postoper- 
ative complications that should have been 
prevented or more efficiently treated? To 
answer this question the immediate post- 
operative period was studied in a group of 
patients who had undergone partial gas- 
trectomy for peptic ulceration. 
Material.—A consecutive series of 240 
patients on whom partial gastrectomy was 


— gastrectomy for peptic ul- 
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Immediate Postoperative Complications of 


Partial Gastrectomy 
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GLASGOW, SCOTLAND 


The immediate postoperative prog- 
ress of a consecutive series of 240 
patients who underwent partial gas- 
trectomy for peptic ulceration has 
been studied. There were 5 deaths in 
the series. The causes, management 
and prevention of the complications 
encountered are discussed. Leaks 
from the duodenal stump and the 
anastomosis and postoperative hem- 
orrhage were the commonest serious 
complications. The survey shows 


that some of the complications were 
due to errors of technic or postopera- 
tive care and that the mortality rate 
cculd be reduced to I per cent. 
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performed for peptic ulceration in one sur- 
gical unit of the Victoria Infirmary, Glas- 
gow, between March 1950 and October 
1954, has been investigated. The sex of the 
patients and the location of the ulcers are 
shown in Table 1. A Polya type of gastrec- 
tomy was performed on 231 patients, a 
Billroth I gastrectomy on 8 and a sleeve 
resection with gastroenterostomy on 1. 
Subdiaphragmatic vagotomy was _per- 
formed in addition on 11 patients. Two 
hundred and twenty-nine operations were 
elective procedures. There were 2 deaths 
in the emergency group and 3 in the elec- 
tive group—an overall mortality rate of 
2.1 per cent. The average age of the pa- 
tients was 45.3 years, with a range of 18 
to 75 years. 

Results——The complications that oc- 
curred are listed in Table 2. 


Hemorrhage.—Five patients had severe 
bleeding after operation. The definition of 
this condition is not easy, as many patients 
have some bleeding from the anastomosis 
during the first twenty-four hours after 
the operation. The amount of blood loss by 
the 5 patients was sufficiently great to 
consider and, in 3 instances, to justify 
infusions of whole blood. Bleeding occurred 
within twenty-four hours of the operation 
in 3 patients, thirty hours after the opera- 
tion in 1 patient and on the sixth postoper- 
ative day in 1. The abdomen of 1 patient 
was reopened, as spontaneous arrest of the 
hemorrhage did not occur. 

Rothenberg (1954) reported 15  in- 
stances of postoperative hemorrhage in a 
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TABLE 1.—Location and Sex Distribution 
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of Ulcers 
= ~ = o 
Male 151 31 12 8 1 23 
Female 15 18 3 1 0 37 
Male & 
Female 166 49 15 9 1 240 
TABLE 2.—Complications 
Complication Number Deaths 
Hemorrhage 5 0 
Duodenal or anastomotic leaks 11 3 
Subphrenic abscess 1 0 
Subhepatic abscess 1 0 
Intestinal obstruction 1 0 
Paralytic ileus 1 0 
Wound rupture 3 0 
Pancreatitis 1 0 
Stomal ulcer 1 1 
Bilious vomiting 3 0 
Jaundice 3 0 
Diarrhea 17 0 
Tuberculous bronchopneumonia 3 0 
Inhalation pneumonia 1 0 
“Postoperative” thoracic infection 30 0 
Pulmonary infarct 2 0 
Vasovagal attack 1 i 
Retention of urine 2 0 


collected series of 973 patients who had 
undergone partial gastrectomy. In _ his 
series bleeding occurred between the sec- 
ond and the fourteenth postoperative day 
and arose from the anastomotic line in 13 
patients and from duodenal ulcers left in 
situ in 2. In some cases of the series here 
reported the gastric vessels on the cut sur- 
face of the gastric remnant were individ- 
ually ligated before the anastomosis was 
performed, and the impression was formed 
that those patients had less postoperative 
bleeding ; none of them bled severely. Even 
with the most careful technics, however, 
postoperative hemorrhage will occasionally 
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occur. If the complication is recognized 
early and is adequately treated, the danger 
to the patient is slight. The diagnosis is 
obvious if the patient vomits blood or if 
blood is aspirated from an indwelling 
Ryle’s tube; occasionally blood does not 
enter the stomach, and a rapid pulse rate 
and a falling blood pressure are the only 
signs of hemorrhage. Early recognition of 
the accident is vitally important. If the 
hemorrhage is severe, whole blood should 
be infused promptly, and if bleeding per- 
sists a laparotomy should be performed be- 
fore the patient’s condition deteriorates. 

Leakage.—A leak from the duodenal 
stump or from the anastomosis is the com- 
monest fatal complication after partial 
gastrectomy (Payne, 1936; Glen and Har- 
rison, 1951; Golicher and his co-workers, 
1956). Eleven patients in this series 
showed evidence of such leaks. In 4, a 
spontaneous discharge of bile-stained fluid 
from the wound was the first and only 
sign; in each of those patients this oc- 
curred within fourteen days of the opera- 
tion and the discharge stopped spontane- 
ously within five weeks. The condition was 
more serious in the remaining 7 patients. 

CASE 1.—In the case of J. D., a man aged 
37, an antecolic Polya gastrectomy was per- 
formed for a duodenal ulcer. Pain and tender- 
ness developed in the right hypochondrium on 
the seventh postoperative day; this persisted, 
and the abdomen was reopened on the ninth 
postoperative day. There was a collection of 
bile-stained fluid in the right hypochondrium 
that was thought to have come from the duo- 
denal stump, but the leak had sealed. The 
abdomen was closed, with drainage of the 
duodenal stump area. The patient made a 
satisfactory recovery and was discharged from 
the hospital on the thirty-fourth postoperative 
day. 

CASE 2.—W. H., a man aged 61, underwent 
an antecolic Polya gastrectomy for a gastric 
ulcer. During the closure of the duodenal 
stump a suture cut through and tore the wall 
of the duodenum; the tear was repaired with 
additional sutures. On the third postoperative 
day pain and tenderness developed in the right 
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hypochondrium. The patient’s condition de- 
teriorated, and his abdomen was reopened on 
the following day. The duodenal stump had 
leaked; duodenal contents had spilled into the 
general peritoneal cavity, and there was diffuse 
peritonitis. The duodenal stump area was 
drained, and continuous gastric suction and 
intravenous replacement of fluid and electro- 
lytes were commenced. The peritonitis per- 
sisted, and the fistula discharged large quan- 
tities of duodenal contents. The patient died 
on the thirteenth postoperative day. 

CASE 3.—In the case of W. G., a man aged 
67, an antecolic Polya gastrectomy was per- 
formed as an emergency procedure for a bleed- 
ing gastric ulcer. After completion of the an- 
astomosis it was noticed that the distal half 
inch of the gastric remnant was pale. On the 
fourth postoperative day the pulse rate and 
temperature were elevated, and the patient 
was obviously not well, though there were no 
definite abnormal abdominal signs. His condi- 
tion deteriorated, and he died on the ninth 
postoperative day. Autopsy revealed a leak 
from the posterior wall of the anastomosis and 
diffuse peritonitis. 

CASE 4.—A Billroth I gastrectomy was per- 
formed on A. T., a man aged 39, for a duodenal 
ulcer. Forty-eight hours after the operation 
severe abdominal pain occurred, associated 
with boardlike rigidity of the abdominal mus- 
cles. The abdomen was reopened two hours 
later, and a leak from the anterior surface of 
the anastomosis was observed. The anastomo- 
sis was undone; the duodenum was closed, and 
an antecolic Polya type of anastomosis was 
performed. The patient made an uneventful 
recovery and was discharged from the hospital 
on the forty-second day. 

CASE 5.—J. T., a man aged 61, underwent 
an antecolic Polya gastrectomy for a duodenal 
ulcer. There was a reversed rotation of the 
intestine; the third part of the duodenum 
passed behind and the transverse portion of 
the colon in front of the superior mesenteric 
vessels, and the duodenojejunal flexure was ad- 
herent to the posterior wall of the right iliac 
fossa. The duodenojejunal flexure was mobi- 
lized as much as possible to allow the first 
jejunal loop to be brought up to the gastric 
remnant for the anastomosis, but the superior 
mesenteric vessels limited this mobilization. 
Pain and tenderness developed in the right 
hypochondrium on the third postoperative day; 
the patient’s condition deteriorated, and on the 
seventh postoperative day the abdomen was re- 
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opened. His condition was so poor that local 
anesthesia was used and an extensive explora- 
tion was impossible. There was diffuse peri- 
tonitis, and the contents of the abdomen were 
adherent. A leak from the duodenal stump was 
considered the most likely lesion, though the 
duodenal stump was not seen. The duodenal 
stump area was drained and a jejunostomy 
performed. At no time was there bile in the 
discharge from the wound, in the gastric as- 
pirations or from the jejunostomy. The para- 
lytic ileus, which had been present before the 
second operation, persisted, and the patient 
was unable to retain jejunostomy feedings. 
He died on the fourteenth postoperative day. 
Autopsy showed that there had been a leak 
from the posterior wall of the anastomosis. In 
addition, the abnormally placed third part of 
the duodenum was completely obstructed by 
the afferent jejunal loop as it ran from its fixed 
point in the right lower quadrant of the ab- 
domen to the gastrojejunal anastomosis. The 
proximal portion of the duodenum was enor- 
mously distended; it contained about 2 pints 
of bile. The duodenal stump was intact. 

CASE 6.—J. G., a man aged 34, underwent an 
antecolic Polya gastrectomy for a stomal ulcer 
after a gastroenterostomy had been undone. 
Pain and tenderness developed in the right 
hypochondrium on the seventh postoperative 
day. A duodenal leak was suspected but by the 
following day the condition had settled and no 
special treatment was given. On the twentieth 
postoperative day the patient had fever, and 
there was radiologic evidence of a subphrenic 
abscess. The abscess was drained. The patient 
eventually recovered and was discharged from 
the hospital on the seventy-fourth postopera- 
tive day. 

CASE 7.—An antecolic Polya gastrectomy was 
performed on J. G., a man aged 44, for a large 
chronic duodenal ulcer that was penetrating 
the head of the pancreas. The pyloric antrum 
was left in situ after its mucosa had been re- 
moved. (This procedure was adopted only twice 
in the series.) On the third postoperative day 
a small amount of bile-stained fluid was dis- 
charged from the wound. A small leak from 
the duodenal stump was diagnosed. The dis- 
charge pers‘sted, but as the amount was so 
small and the patient’s general condition so 
good he was allowed to go home on the twenty- 
eighth postoperative day. Five weeks later, 
however, he was readmitted, with epigastric 
discomfort, fever and loss of appetite. There 
was a collection of pus in the wound, which 


$25 
. 
af 
: 
: 


subsequently discharged for a few days. A 
firm swelling could be palpated in the epi- 
gastrium, which was thought to be an inflamed 
pancreas. No biochemical investigations were 
done to confirm this diagnosis. The patient’s 
appetite gradually returned, and after five 
weeks he went home in good health. 


Several factors, singly or in combina- 
tion, may be responsible for a leak from 
the duodenal stump or the anastomosis. 
Visick (1948) stated bluntly that “a leak 
from the duodenal stump is due to faulty 
suturing.” Obstruction at the gastroje- 
junal anastomosis or at some point in the 
afferent loop is often blamed for the rup- 
ture of a duodenal stump (Aird, 1949; 
Tanner, 1951). Case 5 was the only pa- 
tient in this series with obvious obstruc- 
tion of the duodenum, but the duodenal 
stump suture line did not give way and 
the stump healed in spite of great dis- 
tention—and this in a poorly nourished 
patient who was dying of peritonitis. Min- 
priss and Birt (1948) described 2 instances 
of distention of the afferent loop and Hen- 
son (1955) discussed 1 instance of the 
same condition and expressed the opinion 
that the duodenal stump would have 
ruptured but for timely intervention. 
Those patients and Case 5 of this series, 
far from supporting the thesis that distal 
obstruction is a cause of rupture of a duo- 
denal stump, demonstrate that a duodenal 
stump can remain intact in the presence 
of distal obstruction. If the stump is in- 
secure or has already ruptured, distal ob- 
struction will of course aggravate the con- 
dition and will prejudice the spontaneous 
closure of an established fistula. 

Acute pancreatitis occurs occasionally 
after partial gastrectomy, and it is associ- 
ated, sometimes, with a duodenal fistula, 
(Case 7); but it is always difficult to 
know whether the duodenal leak precedes 
or follows the pancreatitis. There seems to 
be no single etiologic factor to account for 
postoperative pancreatitis, but damage to 
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the pancreatitic head or the duct of San- 
torini (which in 10 per cent of patients is 
the main pancreatic duct (Millbourn, 1955, 
cited by Wapshaw, 1956) ) is probably the 
most common cause. Cases have been re- 
ported in which pancreatitis followed gas- 
troenterostomy (Warren, 1951), and in 
Case 7 of this series the duodenum and 
the pancreas were not interfered with. 
There was suggestive evidence in 3 of 
the patients in this series (Cases 2, 3 and 
4) that the fault was ischemic necrosis. It 
is difficult to devascularize a stomach, 
though Rutter (1953) has reported a case 
in which it happened, and the anastomotic 
leak in Case 3 was probably due to this 
cause. The lesion in Case 4 was seen at 
operation soon after perforation had oc- 
curred, and the appearance was consistent 
with ischemic necrosis. In Case 2 the addi- 
tional sutures that were necessary to re- 
pair the longitudinal tear of the duodenal 
wall probably impaired the blood supply 
of that corner of the cut edge of the duo- 
denum. The duodenum has a good intra- 
mural blood supply, and usually it can be 
extensively mobilized without risk of 
ischemia. When there is a large posterior 
duodenal ulcer penetrating the head of the 
pancreas, the posterior wall to the duo- 
denum distal to the ulcer is intimately ad- 
herent to the pancreas, and extensive mobi- 
lization may damage the pancreatic or bile 
ducts if the mobilization is carried out on 
too deep a plane. If it is carried out on 
too superficial a plane, the blood supply 
of the duodenum may be compromised. In 
such circumstances it is much safer to 
limit the mobilization and rely on an ac- 
curately placed single layer of sutures for 
closure of the duodenal stump. When it is 
possible to use a two-layer method of 
closure, care must always be taken lest 
they cut through and cause damage to the 
duodenal wall. It is not always the “diffi- 
cult” duodenal stump closure that leaks. 
In this series 4 of the 8 patients who had 
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leakage from the duodenal stump had 
chronic posterior penetrating duodenal ul- 
cers, but 2 had gastric ulcers, 1 a stomal 
ulcer and 1 a healed duodenal ulcer. 

The cause of the leak from the anastomo- 
sis in Case 5 was tension on the suture line 
due to the abnormal site of the duodeno- 
jejunal flexure. Mishaps after partial gas- 
trectomy in patients with malrotation of 
the intestine have been previously reported 
(Brine and Fraser, 1956; Moretz, 1949). 
The usual Polya type of anastomosis may 
be impossible when a malrotation of intes- 
tine exists. In such circumstances it is a 
wise precaution to decide, before perform- 
ing a partial gastrectomy, whether a 
gastrojejunal anastomosis will be possible. 
A Billroth I anastomosis will usually be 
more satisfactory. 

There was no obvious reason why leaks 
developed in the other 7 patients. The su- 
turing was always done carefully, and 
faulty suturing is an unlikely explanation. 
It is much more likely that a portion of the 
intestine had been made ischemic by faulty 
mobilization. 

The signs and symptoms of a leaking 
duodenal ulcer have been described by 
Larcen and Foreman (1951), who said that 
“pain in the right upper region of the ab- 
domen which is severe, constant and non- 
radiating associated with tenderness and 
moderate muscle spasm and accompanied 
with a progressive rise in the temperature 
and pulse occurring most frequently three 
to six days after gastric resection is the 
syndrome of the leaking duodenal stump.” 
Four of the patients in this series may 
have had those signs and symptoms, but 
they escaped notice, and the condition was 
not diagnosed until the duodenal contents 
were discharged through the abdominal 
wound. In 6 patients (Cases 1, 2, 3, 4, 5 
and 6) the clinical picture agrees more or 
less with Larcen and Foreman’s descrip- 
tion, though the signs and symptoms in 
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Case 4 were more sudden and dramatic 
and in Case 3 pain was not a feature. 
Slight tenderness in the right upper quad- 
rant of the abdomen is difficult to assess, 
because of the proximity to the recent 
wound; when present it should never be 
treated lightly, and the abdomen should 
be examined after all dressings have been 
removed. 

There are three possible consequences 
of a leak from the anastomosis or the duo- 
denal stump: 1. A _ localized collection 
forms, the perforation closes and the col- 
lection is reabsorbed. (This probably oe- 
curs frequently without being diagnosed.) 
2. The duodenal contents track to and are 
discharged through the abdominal wound. 
(In this series there were 4 instances of 
this occurrence.) 3. The contents track 


‘elsewhere and form: (a) a localized ab- 


scess, e.g., a subphrenic abscess (Case 1), 
or (b) diffuse peritonitis (Cases 2, 3 and 
5). The paralytic ileus invariably associ- 
ated with diffuse peritonitis prevents the 
upper intestinal contents from passing 
downward in the normal way, and they 
overflow through the fistula into the gen- 
eral peritoneal cavity and aggravate the 
peritonitis. The patient may die from the 
toxemia of peritonitis long before the loss 
of the duodenal contents has become a 
serious problem (Cases 2 and 8). 

The treatment of a leak must aim at 
preventing the spread of duodenal or gas- 
tric contents through the abdominal cavity. 
This can be done by closing the fistula or 
diverting the discharge to the surface. As 
it is impossible to predict which patient 
will deal adequately with the complication 
without help, an early laparotomy would 
seem to be the safest and best course to 
adopt. Furthermore, soon after the leak 
has occurred the general condition of the 
patient is usually good, and he is better 
able to withstand the effects of an opera- 
tion than he will be two or three days 
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later. Unfortunately the signs and symp- 
toms are seldom as dramatic as they were in 
Case 4. The mildest signs should be suffi- 
cient indication for a laparotomy, which 
should be performed under a general anes- 
thetic to allow thorough exploration of the 
abdominal cavity, should this be necessary. 
In Case 5 the duodenal stump area was 
drained four days after the first signs of 
a leak, using local anesthesia. At au- 
topsy it was observed that the leak was 
from the posterior wall of the anastomosis. 
If this patient’s abdomen had been ex- 
plored within twenty-four hours of the 
first sign of a leak, the final outcome might 
have been different, The practice adopted 
by some surgeons (Hosford, 1949; Schmitz 
and his associates, 1954) of draining the 
duodenal stump area after all gastrecto- 
mies or after those in which a leak is con- 
sidered likely, allows the contents to come 
to the surface if a leak occurs, prevents 
contamination of other parts and brings 
the accident to immediate notice. If there 
is any doubt about the duodenal closure, 
this seems a worth-while safety measure. 
Hosford (1949) reported a personal series 
of 200 partial gastrectomies for peptic ul- 
ceration with only 1 death, and he drained 
the duodenal stump area in all doubtful 
cases. The drain may be brought through 
the upper part of the epigastric wound or 
through an independent stab wound in the 
right hypochondrium. 

Postoperative Pulmonary Complications. 
—In 1936 Payne noted that pulmonary 
infections were the second commonest 
cause of death after partial gastrectomy. 
Most postoperative pulmonary complica- 
tions encountered today are not regarded 
as serious conditions. This change in out- 
look is attributed to the change in anes- 
thesia, the use of antibiotics and the early 
mobilization of the patient (Kursweg, 
1954). In the series here presented there 
were 34 patients in whom postoperative 
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respiratory infections or atelectasis devel- 
oped. These patients were instructed in 
breathing exercises and were given a 
course of intramusclar penicillin. Thirty 
improved rapidly and gave no cause for 
anxiety. One patient, who had vomited 
while coming out of anesthesia and had 
inhaled gastric material, developed inhala- 
tion pneumonia of all three lobes of the 
right lung; five weeks elapsed before the 
condition resolved. Three other patients 
failed to respond to treatment; radi- 
ologic and_ bacteriologic investigations 
showed that they had acute tuberculous 
bronchopneumonia. In 7 other patients pul- 
monary tuberculosis subsequently devel- 
oped. This incidence of 10 out of 240 pa- 
tients (4.2 per cent) is similar to that 
observed in another Glasgow series, in 
which 16 out of 418 patients (3.8 per cent) 
had pulmonary tuberculosis following par- 
tial gastrectomy for peptic ulceration 
(Anderson and others, 1955). There are 
now many reports of pulmonary tuberculo- 
sis developing after partial gastrectomy. 
The high incidence of this complication in 
the present series probably reflects the 
high incidence of pulmonary tuberculosis 
in the Glasgow area, The literature on the 
subject deals with the development of 
pulmonary tuberculosis months or years 
after a partial gastrectomy has _ been 
performed. Warthen (1953), however, 
had 2 patients in whom acute pneumonic 
tuberculous lesions developed within three 
months of the operation. The 3 patients 
in the present series in whom acute 
tuberculous bronchopneumonia developed 
in the immediate postoperative period had 
a barium meal examination within six 
weeks of their operations: this included 
screening of the chest, and tuberculosis 
was not then detected. It is well known 
that partial gastrectomy is an unsuitable 
operation for a patient with pulmonary 
tuberculosis. Furthermore, the experience 
in this series shows that reliance cannot be 
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placed on screening of the chest alone and 
even a normal radiograph does not neces- 
sarily mean that no pulmonary tuberculosis 
is present (Thorn and others, 1956). When 
presented with the problem of treating a 
patient who has pulmonary tuberculosis 
and peptic ulceration, the surgeon should 
perform partial gastrectomy only as a last 
resort. For duodenal ulceration vagotomy 
and gastroenterostomy are preferable, but 
there are patients who will require gas- 
trectomy; for example, a patient with a 
chronic gastric ulcer which has failed to 
respond to medical treatment. Before sur-: 
gical treatment is carried out, a preopera- 
tive period should be spent in a sanatorium 
with the administration, if necessary, of 
the antituberculous antibiotics. No patient 
with pulmonary tuberculosis would ever 
be subjected to pneumonectomy, lobectomy 
or thoracoplasty without prolonged pre- 
operative preparation. The possibility of a 
flare-up of pulmonary tuberculosis exists 
when operations on other organs are per- 
formed, as was demonstrated recently in 
this surgical unit. An elderly man was ad- 
mitted with a strangulated femoral hernia; 
he was operated upon, local anesthesia 
being used, and during the immediate post- 
operative period acute tuberculous bron- 
chopneumonia developed from which he 
died three months later. This man had suf- 
fered from “chronic bronchitis” for years. 
He had, no doubt, chronic pulmonary 
tuberculosis, and the strangulation of the 
femoral hernia and the subsequent opera- 
tion to deal with it were sufficient to upset 
the balance between the tubercle bacilli 
and the host. 

In each of 2 patients in the series a pul- 
monary infarct developed. Neither infarct 
was large, and the patients both made un- 
eventful recoveries, 

Vasovagal Attack.—One patient, a man 
aged 39, was treated by an emergency 
Polya gastrectomy for severe bleeding 
from a duodenal ulcer. His condition 


GRANT: COMPLICATIONS OF PARTIAL GASTRECTOMY 


throughout the operation was good, and on 
its completion he was given 1 mg. of pros- 
tigmine, preceded by 1/100 gr. of atropine, 
to counteract the effect of the relaxant 
drugs that had been used. Thirty minutes 
later his heart stopped. The abdomen was 
reopened, and cardiac massage through the 
diaphragm was initiated. The heartbeat 
returned for a short time, but the patient 
ultimately died. Postmortem examination 
revealed no abnormality. Cardiac arrest 
after the administration of atropine and 
prostigmine has been previously reported 
(Macintosh, 1949; Lawson, 1956), but 
the mechanism is not clear. Macintosh 
suggested that when the two drugs are 
given together the vagus-stimulating ef- 
fect of prostigmine may occur before the 
vagus-blocking effect of atropine takes 
place, and Lawson suggested that, initially, 
atropine stimulates the vagus. Pooler 
(1957) has suggested that the administra- 
tion of atropine to a patient with a carbon 
dioxide buildup may cause vagal stimula- 
tion. The cardiac arrest occurred in this 
patient thirty minutes after the adminis- 
tration of atropine and prostigmine. It 
seems likely that vagal stimulation was 
the cause of the sudden cardiac arrest, 
but the stimulant is not known and there 
is no incriminating evidence against 
either atropine or prostigmine. 

Retention of Urine.—In 2 patients there 
was postoperative retention of urine, 
which was due to prostatic enlargement. 
In both, catheterization was required for 
a few days, and a prostatic resection was 
performed on 1 a year later. Retention of 
urine can be a troublesome complication, 
but it may be eliminated to a certain extent 
by diagnosing prostatic enlargement and, 
if necessary, performing prostatectomy, 
before embarking on partial gastrectomy. 

Postoperative Vomiting.—Four patients 
suffered from this complication. Two of 
them vomited small quantities of bile at 
irregular intervals during the immediate 
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postoperative period, but the vomiting 
ceased within fourteen days. A female pa- 
tient who had undergone a Billroth I gas- 
trectomy combined with subdiaphragmatic 
vagotomy performed for a duodenal ulcer 
vomited copious quantities of gastric con- 
tents for three months. This particular 
operation is notorious for producing gas- 
tric retention; it is doubtful that it is ever 
justified. The fourth patient, a man aged 
50, in whom a Polya gastrectomy was per- 
formed for a duodenal ulcer developed 
paralytic ileus which persisted for nine 
days. He was treated by continuous 
gastric suction and intravenous replace- 
ment of fluids and electrolytes. This pa- 
tient is of interest in that he was the only 
one in the series with this complication, 
which Ebrill and Naptilin (1953) encoun- 
tered in 10 per cent of their patients on 
whom gastrectomy was performed for 
peptic ulceration. These authors con- 
sidered the condition due to a sodium- 
potassium imbalance. They suggested that 
it is likely to occur if: (1) there is a 
potassium deficiency of 125 to 150 mil- 
liequivalents, (2) the depletion occurs 
within forty-eight hours and (3) there 
is a sodium-potassium imbalance of at 
least 300 milliequivalents. Loss of potas- 
sium from the urine is increased for the 
first few days after the operation (Mc- 
Phee, 1953) and there is additional loss of 
potassium from gastric aspiration. If dur- 
ing this period the patient is given con- 
siderable quantities of intravenous saline 
solution, the three conditions aforemen- 
tioned will often be fulfilled. In this series 
the standard postoperative regime con- 
sisted of a slow intravenous infusion of 5 
per cent dextrose in water for twelve to 
twenty-four hours (a total volume of 1 to 
1.5 liters would be given). Thereafter the 
patient was allowed sips of water, milk 
was given on the second postoperative day 
and a light diet was begun on the third 
postoperative day. Such a regime is un- 
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likely to produce a sodium-potassium im- 
balance, and therefore the small incidence 
of paralytic ileus in this series supports 
the suggestions of Ebrill and Naptilin. It is 
difficult to believe, however, that sodium- 
potassium imbalance is the only factor re- 
sponsible for this type of postoperative 
ileus. Peritonitis, or even handling of the 
bowel, can cause a similar condition, Fur- 
thermore, in the past, before the impor- 
tance of potassium deficiency was appre- 
ciated, patients have recovered from 
paralytic ileus after many days of gastric 
aspiration and intravenous fluid and elec- 
trolytic replacement that did not include 
any potassium; those patients must have 
had gross sodium-potassium imbalance. 
Perhaps, in some patients, the intestine is 
susceptible to electrolytic imbalance. Pro- 
vided there is no deficiency of fluid and 
electrolytes when the patient is operated 
upon, there is no need for enthusiastic 
intravenous therapy. Indeed, Wilkinson 
(1956) has shown that patients make an 
uneventful recovery from partial gastrec- 
tomy when no fluids at all are given in the 
first forty-eight hours. 
Diarrhea.—Seventeen patients had post- 
operative diarrhea, but none was seriously 
ill. The feces were not examined for organ- 
isms. After gastrectomy the incidence of 
the severe type of enterocolitis is low. 
Dawson-Edwards and Morrisey (1955), 
in a series of 1,700 patients on whom a 
partial gastrectomy was performed for 
peptic ulceration, encountered the severe 
type of enterocolitis in only 8, an incidence 
of 0.5 per cent. It is not surprising, there- 
fore, that in this series of 240 patients the 
severe type was not encountered. Each of 
the 17 patients had three or four loose 
bowel movements in the first postoperative 
week. It is impossible to say whether this 
is a mild form of the enterocolitis that is 
so often fatal or an entirely different condi- 
tion. Howie and his co-workers (1953) 
demonstrated Clostridium Welchii and 
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Welchii alpha toxin in gastric aspirations 
from patients who had undergone partial 
gastrectomy. According to Todd and Hope 
(1955), postgastrectomy diarrhea is 
caused by an antibiotic-resistant Staphylo- 
coccus aureus, the sole surviving organism 
in the bowel after the patient has had a 
course of treatment with one of the broad 
spectrum antibiotics or a combination of 
penicillin and streptomycin. Cook and his 
co-workers (1957) cultured Staph. aureus 
from the feces of 21 out of 30 patients 
with severe diarrhea that had followed 
antibiotic therapy. The evidence against 
antibiotic-resistant staphylococci is suf- 
ficiently strong to make one cautious about 
the indiscriminate use of antibiotics. 

Stomal Ulcer.—Report of a Case: A dia- 
betic woman aged 50 vomited persistently 
three months after a gastroenterostomy 
had been performed for a duodenal ulcer 
from which she had suffered for twenty 
years. Laparotomy revealed a stomal ulcer 
with extensive fibrosis extending from the 
transverse mesocolon round the transverse 
colon and onto the anterior abdominal wall. 
The anastomosis was undone and a pos- 
terior Polya gastrectomy performed. 
Within a week vomiting had recurred, and 
a further laparotomy revealed a stomal 
ulcer with extensive fibrosis, which was 
partially obstructing the stoma and the 
transverse colon. The gastric remnant was 
opened through its anterior wall to allow 
digital examination of the stoma and an 
enteroenteroanastomosis between the af- 
ferent and efferent loops was performed. 
The patient died seven days later from 
peritonitis caused by a leak from the gas- 
trotomy wound. 

Stomal ulceration with such extensive 
fibrosis and so soon after partial gastrec- 
tomy is uncommon. The untimely death of 
this patient solved the problem of treat- 
ment, for the enteroenteroanastomosis 
would have relieved the obstruction only 
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temporarily if the fibrous tissue reaction 
had persisted and extended. 

Subhepatic Abscess.—Report of a Case: 
A woman aged 49 years underwent a Polya 
gastrectomy for a large gastric ulcer that 
had penetrated the pancreas and the in- 
ferior surface of the liver. The stomach 
was removed from the ulcer base, which 
was not disturbed. On the eighth postoper- 
ative day there was a purulent discharge 
from the wound, which settled within a 
week. Subsequently a mass developed in 
the upper part of the abdomen, and on the 
thirtieth postoperative day the abdomen 
was reopened and a large subhepatic ab- 
scess was drained. Thereafter the patient’s 
progress was uneventful, and she was al- 
lowed to go home on the forty-ninth post- 
operative day. The assumption, and it 
seems a reasonable one, is that the abscess 
was caused by organisms in the ulcer base. 
Two procedures are worth considering 
when an ulcer base is exposed: (1) cauter- 
ization of the ulcer bed and (2) drainage 
of the abdomen. 

Intestinal Obstruction—Report of a 
Case: A Polya gastrectomy was performed 
on a youth aged 19 for a duodenal ulcer. 
On the second postoperative day the pa- 
tient complained of abdominal pain, which 
was associated with vomiting. The vomit- 
ing persisted, and at the time the condition 
was thought to be paralytic ileus; in retro- 
spect the diagnosis of obstruction of the 
small bowel was obvious. On the eleventh 
postoperative day laparotomy was _ per- 
formed; the small bowel was obstructed 
at about its midpoint by an adhesion be- 
tween the greater omentum and the small 
bowel; the bowel had rotated round this 
fixed point, and at the point where the ad- 
hesion crossed the bowel the lumen was 
completely obstructed. 

Such an accident as this occasionally oc- 
curs after a laparotomy, and the diagnosis 
is not usually difficult; but with this pa- 
tient a diagnosis of paralytic ileus was 
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made, chiefly because of absent bowel 
sounds. The diagnosis became more diffi- 
cult after the introduction of continuous 
gastric suction and intravenous fluid re- 
placement, as the pain subsided and the 
bowel remained silent. 

Miscellaneous Complications.—There 
were 4 patients whose wounds ruptured 
without any obvious reason. The wounds 
were resutured, and all the patients re- 
covered uneventfully. 

In 3 patients jaundice developed in the 
postoperative period. In 1, the jaundice 
occurred three months after the operation, 
and infective hepatitis was diagnosed on 
clinical and biochemical evidence. It seems 
likely that the patient was infected by the 
blood he was given during the operation, 
or from an injection with a contaminated 
needle while he was in hospital. In the 
other 2 patients jaundice developed during 
the first postoperative week; in both, a 
raised serum bilirubin level (4.7 and 5.3 
mg. per hundred cubic centimeters) was 
the only biochemical abnormality. The 
jaundice was attributed to hemolysis of 
transfused blood, 

Mild infection of wounds was not un- 
common, but the occurrence was not al- 
ways recorded in the case notes, and con- 
sequently the incidence is not known. 


CONCLUSIONS 


In a series that includes emergency 
gastrectomies a mortality rate of 2.1 per 
cent might be considered satisfactory, but 
detailed analysis of the 5 deaths shows 
that 3 of them (Cases 2, 3, and 5 of the 
duodenal and anastomotic leak group) 
might have been prevented with better 
technic at operation or improved postoper- 
ative management. It is difficult to see how 
death could have been prevented in the 
patient who had the vasovagal attack or 
in the patient with the stomal ulcer. It is 
unlikely that in any large series the mor- 
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tality rate will ever be much less than 1 
per cent. 

This investigation has confirmed certain 
points that are worth restating: 

1. The lung fields of each patient should 
be examined roentgenographically to elim- 
inate pulmonary tuberculosis. If a lesion 
is present, even though it is considered 
inactive, partial gastrectomy, if it must 
be done at all, should be delayed to allow 
time for adequate preoperative antituber- 
culosis treatment. 

2. If there is any evidence of prostatic 
enlargement, the condition should be as- 
sessed and a decision made on the line of 
treatment to be adopted, before acute re- 
tention of urine develops as a complication 
of partial gastrectomy. 

38. At operation the anastomosis and the 
duodenal stump must be adequately su- 
tured, but the blood supply must not be 
compromised; if there is any doubt about 
the security of the suture line, the area 
should be drained. 

4. During the immediate postoperative 
period the patient must be observed by 
someone who has sufficient knowledge and 
experience to recognize the early signs of 
such complications as hemorrhage and 
leaking suture lines, so that treatment can 
be initiated before irreversible damage has 
occurred. 

5. Antibiotic-resistant staphylococci are 
unwelcome residents in surgical wards 
and, as the danger that postgastrectomy 
staphylococcie enterocolitis may develop 
seems to be greater when the broad spec- 
trum antibiotics are used, their use should 
be restricted. 

6. Intravenous fluid after operation is 
usually unnecessary and can be harmful; 
it should be given only when specially 
indicated. 
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ZUSAM MENFASSUNG 


Es liegt eine Untersuchung des unmit- 
telbaren postoperativen Krankheitsverlau- 
fes bei 240 aufeinander folgenden Krank- 
heitsfaillen vor, in dene wegen peptischer 
Geschwiire eine partielle Magenresektion 
ausgefiihrt worden war. In dieser Krank- 
kenserie kamen fiinf Todesfalle vor. Die 
Ursachen, die Behandlung und die Vor- 
beugung der auftretenden Komplikationen 
werden erortert. Undichtigkeiten des Duo- 
denalstumpfes und der Anastomose sowie 
postoperative Blutungen gehdrten zu den 
haufigsten ernsten Komplikationen. Die 
Nachpriifung der Fille zeigt, dass manche 
Komplikationen auf Fehlern in der Tech- 
nik oder in der postoperativen Versorgung 
beruhten, und dass die Sterbichkeitsquote 
sich auf ein Prozent herabsetzen liesse. 


RESUME 


Les progrés postopératoires immédiats 
d’une série de 240 malades ayant subi une 
gastrectomie partielle pour ulcére peptique 
sont étudiés. La statistique comprend 5 
décée, Les causes, le traitement et la pré- 
vention des complications rencontrées sont 
analysés. Des suintements du moignon 
duodénal et de l’anastomose, ainsi que 
V’hémorragie postopératoire sont a l’origine 
des complications graves les plus fréquen- 
tes. Cette étude montre que certaines com- 
lications sont 4 mettre sur le compte d’er- 
reurs de technique ou du_ traitement 
postopératoire, et que le taux de mortalité 
pourrait étre réduit a4 1%. 


RESUMEN 

Se han estudiado en este trabajo los 
progresos conseguidos, en el postoperatorio 
inmediato de 240 enfermos de tlcera pép- 
tica operados de gastrectomia parcial. 
Cinco de los operados murieron a conse- 
cuencia de la operacién. Se estudian las 
causes, trataminto y prevencioén de las 
complicaciones. Las complicaciones mas 


GRANT: COMPLICATIONS OF PARTIAL GASTRECTOMY 


frecuentes fueron le dehiscencia del mufon 
duodenal, la de la anastomosis y la hem- 
orragia. La observacién atenta demuestra 
que parte de estas complicaciones se deben 
a errores de técnica o de los cuidados post- 
operatorios y por ello creen los autores que 
la cifra de mortalidad podra rebajarse 
hasta un 1%. 


SUMARIO 


Os progressos posoperatorios imediatos 
numa serie de 240 doentes submetidos a 
gastrectomia parcial por ulcera peptica 
constutuem os motivos deste trabalho. 
Nesta serie houve 5 mortes. Discutem as 
causas e prevencao das complicacdes en- 
contradas. As complicacdes comuns mais 
serias foram a deiscencia do coto duo- 
denal, e as hemorragias na anastomose e 
no posoperatorio. Ficou demonstrado que 
algumas dessas complicacdes foram devi- 
das a erros de tecnica ou de assistencia no 
posoperatorio e que a taxa de mortalidade 
poderia ter sido reduzida a 1 por cento. 
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Fat has a scanty blood supply, and therefore a poor resistance to trauma and in- 
It must be treated gently, cut cleanly, not torn or undermined. The fatty 
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layers of a wound should be drained under conditions of contamination in which 
more vascular tissues could be trusted. Fat is on the whole the enemy of surgical 


handicraft. 


It tends to alternate with connective tissue in the interspaces of the 


body, such as the subcutaneous layers and the mesenteries. Where there is little 
fat there is much fibrous tissue and stitches hold well; where there is much fat 
blood vessels have hardly any adventitious sheath, and tear easily or slip out of 


ligatures, and stitches tend to cut out. 


—Ogilvie 


ne 
3 
: 
540 


Genitourinary Surgery 


Operative Treatment of Urethral Stricture 


HE treatment of urethral stricture is 
governed by the etiopathogenic proc- 
ess and the canalicular periurethral 
and para-urethral anatomotopographic 
process. The etiopathogenic process guides 
one to the site of surface extension in the al- 
teration of the canalicular diameter, either 
of the cicatricial epitheliosclerous or of the 
inflammatory-sclerous type; but, besides 
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The author describes the nature, 
pathogenesis, pathologic picture and 
treatment of urethral stricture, listing 
the indications for surgical interven- 
tion and discussing the operative 
technic employed. 

He points out that the pathologic 
process is not confined to the peri- 
canalicular areas of the corpus spon- 
giosum but may extend to the para- 
urethral area, silently invading the 
bulbus cavernosus of the aponeu- 
rotic muscle and the superficial tissue 
cells of the perineum. 

Preoperative and postoperative 
urethrograms are presented to dem- 
onstrate the results obtained. The 
author has demonstrated the advan- 
tages of his technic on patients for- 
merly too difficult to catheterize and 
patients who had undergone hypo- 
gastric cystectomy. 


Fig. 1 (see text). 


what the anatomopathologic alteration of 
the stricture means in itself as regards 
its location in the urethral wall, to the 
prognosis and to present and future treat- 
ment, the extension of the pathologic 
process beyond the apparently limited area 
of the stricture should be considered essen- 
tial. This obliges one to bear in mind the 
roles of the periurethral and the para- 
urethral areas in the integral process. 
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A, 


Classic authors have been absolute in 
describing extension of the urethral proc- 
ess to the area of the corpus spongiosum 
whereon the body of the urethral gland 
rests. This was the basis of the work of 
Finsen-Wassermann and of the Necker 
school brought up to date by Motz. The 
urethral alteration process, however, is 
not circumscribed in general to the peri- 
canalicular area of the corpus spongiosum ; 
it easily extends to the para-urethral 
areas, silently invading the cavernous bulb 
of the aponeurotic muscle and the super- 
ficial cell tissue of the perineum. 
Ureterographic study of the stricture 
will show the participation of the spongiose 
and perispongiose area, invading by propa- 
gation (lymphatic or venous) sections of 
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Fig. 2 (see text). 


the perineum, and it will be understood 
that these conditions, whether silent or 
more or less noisily revived in the long 
run through lack of treatment or in spite 
of it, will form areas of sclerous reaction 
capable of maintaining and even intensify- 
ing the canalicular constriction. Certain 
topographic areas are to be considered nu- 
clei of such an inflammatory-sclerous re- 
action: (a) the corpus spongiosum which 
—partly—is taken in any case of stricture 
for a peridenitic or phlebitic process show- 
ing areas of sclerosis; (b) the aponeurosis 
investing the corpus spongiosum, a lamina 
that compresses that vascular body and, 
responding to the initial infectious process, 
firmly adheres to that body aiding to pre- 
vent its expansion; (c) the bulbocavernous 
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muscle with the superficial perineal apon- 
eurosis investing it, by infiltration, also 
becomes an agent in constricting the corpus 
spongiosum, and (d) the area of super- 
ficial adipose connective tissue (Colles’ 
space) which readily thickens in the 
presence of a urethral infectious exten- 
sion process. Thus, it will be understood 
that this aggregation of inflammatory al- 
terations, generally silent in appearance 
and development, should be considered an 
agent of sclerous constriction in the face 
of the apparently isolated canalicular proc- 
ess. 

As a matter of fact, when a case of ca- 
nalicular stricture is examined, it will be 
easy to find several situations: either the 
alteration is localized in the urethral ceil- 
ing as hard infiltrations, or alterations of 
the corpus spongiosum as hard nuclei- 
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diaphragm-section types are present, par- 
ticularly near the meatus and in the peri- 
neal-bulbar area; or again the process will 
extend to the whole of the cylinder in the 
spongiose and aponeurotic muscular areas 
and that of the superficial cell tissue and 
will have formed a sort of armor investing 
the urethral canal, so that the organ can 
hardly be displaced, either sidewise or 
backward. 

The original cause is extensions by 
lymphatic or venous infiltration and not 
by immediate progression, silently follow- 
ing the urethral process. It is not difficult, 
therefore, to find the various apparently 
isolated localizations; for instance, super- 
ficial infiltration of the adipose tissue, to- 
gether with stricture of the canal. with 
apparent indemnity of the intermediate 
areolar and muscular areas. 


A 
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Fig. 4 (see text). 


The aforementioned ureterographic ex- 
ploration illustrates these distance inva- 
sions, showing, in addition to the appar- 
ently silent urethral process without any 
degree of dysuria, irregularities of ure- 
thral filling, with alterations of the spon- 
giose-muscular sheath and the superficial 
extensions. 
These surprising results of the explora- 
tion show that in the presence of canalicu- 
lar stricture one should face the problem 
of the distance lymphatic-venous repercus- 
sion, which may be the cause of complica- 
tions. The result of such chronic invasion 
is a slow but progressive formation, 
through sclerofibrous reaction, of a con- . 
striction process which, involving one oo. 
after another of the periurethral and oan Fig. 6 (see 
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Fig. 7.—Preoperative (left) and postoperative (right) urethrograms, indicating results (see text). ey 
Fig. 8.—Preoperative (left) and postoperative (right) urethrograms, indicating results (see text). aa 


Fig. 10.—Preoperative (left) and postoperative (right) urethrograms, indicating results (see text). 
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Fig. 9.—Preoperative (left) and postoperative (right) urethrograms, indicating results (see text). 
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Fig. 12.—Preoperative (left) and postoperative (right) 
547 


Fig. 11.—Preoperative (left) and postoperative (right) urethrograms, indicating results (see text). ee 
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para-urethral areas, maintains, increases, 
and renews itself, notwithstanding dila- 
tions of the stricture and the lack of ca- 
nalicular extensibility. 

The operation recommended will reveal 
the presence and participation, in varying 
degrees, of sclerous invasion of sections 
of the periurethral and para-urethral 
areas. In cases of unsuspected benign le- 
sions, which would make one think of a 
process localized to the epithelicdermic 
canalicular wall, one will find thickening 
of the superficial ccnjunctive fat tissue, 
alteration of the muscular plane of the 
bulbus cavernosus and, near the area of the 
corpus spongiosum, great difficulty in sep- 
arating, in the normal way, its investing 
aponeurosis. Once the latter is lifted it 
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Fig. 13.—Preoperative (left) and postoperative (right) urethrograms, indicating results (see text). 


will be possible to see the pallor of the or- 
gan, its lack of expansion and hardening 
solidity of the urethral walls. 

For this double reason the processes of 
the periurethral and para-urethral areas 
should be examined ureterographically in 
all cases of urethral constriction, and the 
facts observed should be borne in mind 
with regard to prognosis and the treat- 
ment. 

Indications for Operation.—The opera- 
tion should be performed when the semi- 
ologic urge is not well realized, or when, 
being well realized, it presents extension 
of the process to the periurethral area. 
Other conditions justifying its use are ex- 
tended invasion of the corpus spongiosum, 
invasion of the area of the aponeurotic 
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muscle and infiltration of subcutancous 
cellular-adipose tissue. 

For this reason either a single or a mul- 
tiple stricture, being hard and intense, 
will respond to this procedure, as will the 
strongly sclerotic type, hard to expand, 
which retracts over itself; the irritable, 
bleeding stricture that causes fever; the 
stricture associated with fistula, and the 
urethral scissure due to trauma. 

The Operation.—This therapy consists 
in principle of perineal intervention, of 
course with care not to open the scrotal 
loggiae. 

First Stage (Fig. 1) : The extra-aponeu- 
rotic cell adipose tissue (Colles’ space) 
which infiltrated shall appear in concre- 
tions compressing the superficial perineal 
aponeurosis. 

Second Stage (Fig. 2, A and B): Inci- 
sion of the superficial perineal aponeu- 
rosis together with the bulbocavernous 
muscle, which will ‘free’ the space that 
surrounds the corpus spongiosum (attri- 
tion area to be borne in mind, especially 
in the presence of acute perineal proc- 
esses). 

Third Stage (Fig. 3, A and B) : Incision 
and careful detachment of the lamina in- 
vesting the corpus spongiosum (aponeu- 
rosis), which will leave that body free to 
expand, allowing one to see its volume 
and color alterations in case of mere con- 
striction. This will not happen in the fre- 
quent cases of sclerous alterations, which 
maintain the corpus spongiosum in its re- 
duced volume, without expansion and with- 
out assumption of the normal dark bluish 
color. During this stage, one should be 
careful not to cut the bulbar spongiose 
body, in order not to expose the urethra. 


Fourth Stage (Fig. 4): In the excep- 
tional case it is sometimes necessary, as 
a complementary procedure, to incise the 
corpus spongiosum, leaving the urethra 
free in a wide space, without opening it, 
if there is suppuration or strong fibrous 
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infiltration of the corpus spongiosum or if 
it is necessary to catheterize through the 
perineal meatus; unexpected operative 
opening of the urethra would not have, on 
the other hand, great importance. 

Fifth Stage: At this point an attempt 
is made to catheterize the urethra through 
its natural channel, and, surprisingly 
enough, it is possible to pass large cathe- 
ters where only filiform ones passed which 
enables one to use, rapidly and success- 
ively, probes of larger and larger size and 
to leave permanently the largest one used 
in the operation. One may use successively 
single and conducted filiform sounds, from 
the bequill to the olive-tipped and beniqué, 
starting with the smaller calibers. The op- 
erating surgeon stands to the left or to 
the right of the patient in directing their 
progress, thus avoiding perforation of the 
canal, which otherwise would not cause 
serious consequences. In no case should 
one employ round or straight Olivares 
stretchers, which would not pass through 
the narrow channel and so would damage 
the canal. 

Sixth Stage (Fig. 5): When the penile 
prescrotal portion of the urethra is pro- 
foundly altered, it will be possible to em- 
ploy, in the altered area, the same handling 
of separation of the planes, care being 
taken on reaching the corpus spongiosum 
body, which is more vulnerable than in 
the restroscrotal sector. 

Seventh Stage (Fig. 6): The perineum 
thus opened is closed by union and full 
joining of the superficial planes. No spe- 
cial suture is placed in the periparaure- 
thral block incised, A light drain of iodo- 
form gauze, introduced through the rear 
end of the incision, is left for forty-eight 
hours. This stage ends with a compressive 
dressing. 

Postoperative Period.—The urethral 
catheter should be kept in place for a 
week, and after a fortnight it will be 
possible to complete the dilation that al- 
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lows one to obtain the largest possible di- 
ameters in a few sessions. 

With a short postoperative period it is 
possible to maintain long-lasting urethral 
dilations not obtained by other treatments, 
besides the anatomopathologic modifica- 
tions obtained through the opening of the 
constrictions and of chronic and silent 
areas of infection. 

A counterproof will sustain my technic. 
I have performed my intervention of re- 
leasing the para-urethral and periurethral 
planes without leaving urethral drainage 
in patients who were too difficult to cathe- 
terize and on whom hypogastric cystosto- 
my had been performed, and was able to 
prove a few days later that it was pos- 
sible to catheterize and widen the urethra 
with urethral catheters of higher caliber. 


ZUSAM MENFASSUNG 


Der Verfasser beschreibt die Natur, die 
Pathogenese, das pathologische Bild und 
die Behandlung der Harnroéhrenstriktur, 
zahlt die Indikationen zum chirurgischen 
Eingriff auf und eroértert die von ihm 
angewandte Operationstechnik. 

Er weist darauf hin, dass der Krank- 
heitsprozess nicht auf die perikanalikula- 
ren Gebiete des Schwellkérpers beschrankt 
zu sein braucht, sondern sich durch la- 
tentes Eindringen in den Bulbus caverno- 
sus des aponeurotischen Muskels und in 
das oberflachliche Gewebe des Dammes auf 
paraurethrale Gebiete ausdehnen kann. 

Zur Darstellung der erzielten Behand- 
lungserfolge werden praoperative und 
postoperative Urethrogramme gezeigt. Der 
Verfasser hat die Vorziige seiner Technik 
an Patienten nachgewiesen, bei denen 
vorher eine Katheterisierung zu schwierig 
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war und bei anderen, an denen eine hypo- 
gastrische Cystostomie ausgefiihrt worden 
war. 


RESUME 


L’auteur décrit la nature, la pathogénie, 
le tableau pathologique el le traitement du 
rétrécissement uréthral, énumérant les in- 
dications chirurgicales et discutant la tech- 
nique opératoire. 

Il montre que le processus pathologique 
ne se limite pas aux régions précanalicu- 
laires du corps spongieux mais peut s’éten- 
dre 4 la région para-uréthrale avec en- 
vahissement muet du tissu musculaire et 
des tissus superficiels du périnée. 

Des uréthrogrammes pré- et postopéra- 
toires éclairent les résultats obtenus. 
L’auteur a démontré les avantages de sa 
technique dans des cas ou un cathétérisme 
s’avérait trop difficile ainsi que dans des 
cas avant subi une cystostomie hypogas- 
trique. 


SUMARIO 


Descreve a patologia e o tratamento da 
estenose uretral, fazendo as indicacées 
cirurgicas e discutindo as tecnicas opera- 
torias. 

Acentua que o processo patologico nao se 
limita as areas pericanaliculares dos cor- 
pos esponjosos mas pode se extender a 
area para-uretral invadindo, principal- 
mente, o bulbo cavernoso do musculo- 
aponeurotico e as do tecido superficial do 
perineo, As uretrografias no pre e no pos- 
operatorios séo apresentadas. O A. dem- 
onstra as vantagens de dua technica nos 
casos em que inicialmente era dificil cate- 
terizar e que foram submetidos a cisto- 
stomia hipogastrica. 
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Congenital and Acquired Obstructions 
of the Urinary Tract 
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AND 
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BSTRUCTION to the free flow of 
O urine anywhere between the glom- 

erulus and the external urinary 
meatus is an urgent problem requiring 
immediate relief. An understanding of 
the basic uropathologic and the regional 
anatomic background is mandatory. 

Review of the records at Sequoia Hos- 
pital, Redwood City, California; Commu- 
nity Hospital, San Mateo, California and 
of the private practice of one of us shows 
that 98 cases of obstruction of the lower 
part of the urinary tract were observed 
and treated during the past two years 
(exclusive of prostatism). So large a num- 
ber of cases emphasizes the importance of 
this problem. 

To discuss congenital and acquired ob- 
struction of the urinary tract both from 
our own viewpoint and from that of others 
proved such an ambitious undertaking 
that our remarks herein will be limited 
to the commoner obstructions of the lower 
part of the tract in the male (see table). 
In subsequent articles other obstructive 
uropathic conditions will be considered. 

History.—Historically, Folsom noted a 
reference by the Hindus to the treatment 
of urethral pathologic changes as early as 
500 B.C. About 400 B.C., Hippocrates de- 
scribed urethral abscesses. Celcus, at the 
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A brief review of the commoner 
causes of urethral‘ obstruction is 
presented, emphasizing congenital 
phimosis, stenosis of the external 
urinary meatus, valve of the pos- 
terior urethra, and contracture of the 
vesical neck. 

Acquired inflammatory and trau- 
matic strictures are considered, as 
well as foreign bodies, calculi and 
tumors. Basically, treatment is aimed 
at promoting an adequate flow of 
urine by removal of the lesion or 
urethral dilation. The history, em- 
bryonic background and anatomic 
aspects of the urethra are con- 
sidered. 

Most prominent causative factors 
were instrumentation and postgonor- 
rheal urethritis. 

The need of early recognition of 
these obstructive lesions is empha- 
sized. Prompt, adequate treatment 
must be given to prevent irreversible 
damage to the upper part of the 
urinary tract. 


beginning of the Christian era, discussed 
impacted urethral stones. Shortly after- 
ward, Galen described perineal urethrot- 
omy. 
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During the sixteenth century bougies of 
wax, gum elastic, whalebone and flexible 
ivory were used, and in 1855 McDowell 
employed slippery elm bark for urethral 
dilation. The technic of internal and ex- 
ternal urethral compression was practiced 
by the French in the early nineteeth cen- 
tury. Although cauterization of strictures 
was first described five centuries ago, this 
technic persisted into the nineteeth cen- 
tury. 

Internal urethrotomy was reported by 
De Vega and Diaz four hundred years ago 
but did not come into wide use until 1825, 
when it was employed by Stafford. The 
widely used Maisonneuve urethrotome was 
developed in 1854. External urethrotomy 
was reported by Wiseman in the seven- 
teenth century and used extensively by 
Jameson (1844) and Syme (1884). In 
1878 Otis studied pathologic conditions of 
the male urethra and theorized that “the 
normal urethral calibre” was “definitely 
larger than had been previously thought.” 
Otis demonstrated a relation between 
the penile circumference and the anterior 
urethral calibre, and his urethrometer 
successfully calibrated the anterior ure- 
thra. The existence of strictures of large 
calibre and the cause of persistent “gleet’”’ 
was also discussed. 

Although the history of gonorrhea goes 
back to the fifteenth century B.C., as re- 
corded in the Old Testament, the disease 
was not so named until Galen’s day. In 
the nineteenth century Finger noted sub- 
mucosal penetration of the organisms and 
deep tissue reactions. In the twentieth 
century Pelouze described the immunity 
of squamous epithelium and the suscep- 
tibility of columnar epithelium to this 
disease. 


Roentgenographic study of the lower 
part of the urinary tract was first done by 
Von Zeissel on a cadaver in 1902. Air 
contrast studies were performed by Keller 
in 1904. Stricture visualization, with the 
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use of radiopaque Argyrol, was described 
by Cunningham in 1910. In 1922 Beclere 
and Hertz described the oblique position 
now employed. Although iodized oil media 
were described by Sicard and Forescier in 
1924, it remained for Flocks, in 19338, to 
suggest the use of radiopaque media in 
jelly suspension for good visualization. We 
use this type of medium for our studies. 
Recently, the use of Thixokon® for ure- 
thrographic procedures has been favorably 
reported upon by Kaufman and Denman. 
They noted the lack of bubbles in the solu- 
tion, which is easily injected and is con- 
sidered safe even if absorbed intravascu- 
larly. 


Embryonic Development.—For a thor- 
ough understanding of obstructive ure- 
thral disease a brief consideration of the 
pertinent embryologic aspects of the 
region is advisable. Division of the com- 
mon cloaca into the dorsal rectal area and 
the ventral urogenital sinus is completed 
by the seventh intrauterine week, when 
the urorectal septum fuses with the cloacal 
membrane. The urogenital sinus sub- 
divides into two portions: the dorsal sec- 
tion, into which the mesonephric ducts 
enter to form the bladder and the poste- 
rior portion of the urethra, and the ven- 
tral section, which forms the remainder 
of the urethra. 

The genital tubercle forms on the sur- 
face of the ventral body and becomes 
elongated. The cloacal membrane in- 
vaginates to form a vertical urethral 
groove, into which the urogenital sinus 
opens caudally. On the undersurface of 
the elongated genital tubercle paired 
lateral urethral folds appear, while more 
laterally labioscrotal swellings arise. The 
perineum forms as the urethral groove is 
separated from the anal pit. By the 
twelfth week the urethra is formed as the 
urethral folds fuse from the base of. the 
penis forward, closing off the urogenital 
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Fig. 1.—Normal urethrograms. Film at lower right illustrates angulation at penoscrotal juncture 
from inadequate penile traction. (From Beard, D. B., Goodyear, W. B., and Weems, H. S.: Radiologic 
Diagnosis: Lower Urinary Tract, 1952. Reproduced by courtesy of Charles C Thomas, Publisher.) 


sinus. These fused edges form the peno- 
scrotal raphe. At the ventral base of the 
glans penis the urethral plate splits and 
closes last, forming the fossa navicularis 
and the external urinary meatus. The 
prepuce develops from the growth of ven- 
tral epithelium arising at the glans area 
of the genital tubercle. Internally, the 
verumontanum develops from remnants of 
the miillerian duct at the fourteenth week 
of fetal life. | 

Anatomic Features.—The normal male 
urethra averages 20 cm. in length and 
runs an S-shaped course. An elastic tube, 
the urethra provides for the passage of 
urine, ejaculatory fluid and glandular 


The prostatic portion of the 
urethra, lined with transitional cell epi- 
thelium, is 2.5 em. long and extends from 
the neck of the bladder to the triangular 


secretions. 


ligament. This is the widest and most 
dilatable portion of the urethra and has 
an average calibre of 45 F. On the 
floor of the urethra the prostatic acini ter- 
minate and the verumontanum eminence, 
with its ejaculatory ducts, appears. 
Stratified columnar epithelium lines the 
short (1 cm.), narrow membranous por- 
tion of the urethra, which lies firmly fixed 
within the triangular ligament behind the 
symphysis pubis. The lumen here is only 
moderately dilatable and averages 27 F. 
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Fig. 2.—Contrast air study of special value in 
location of nonopaque urethral calculi. 


Cowper’s bulbouretheral glands lie pos- 
terolaterally in the urogenital diaphragm. 
Together the prostatic and membranous 
areas form the posterior portion of the 
urethra. 

The long anterior portion of the urethra 
is lined by pseudostratified epithelium as 
far as the fossa navicularis, where squam- 
ous cells appear. In its obliquely forward 
17 cm. course from the outer layer of the 
triangular ligament, the anterior portion 
is surrounded by the corpus spongiosum, 
except about the proximal bulbous area, 
Here fixed in position, the urethra is un- 
covered and easily traumatized. The bulb 
is wide and calibrates 33 to 36 F. The 
bulbourethral glands open on the floor of 
the bulbous portion of the urethra. Along 
the roof of the anterior portion lie the 
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numerous mucus-secreting glands of Lit- 
tré. The pendulous portion of the urethra 
ranges from 27 to 33 F. The fossa navicu- 
laris is one of three wide areas (bulb and 
prostatic region) of the urethra. 

The external urethral meatus is a nar- 
row vertical slit (21 to 27 F). An in- 
strument that can pass through this least 
dilatable portion of the urinary canal 
should pass easily through the normal 
urethra. 

The urethra is so constructed that its 
diseases encroach upon and distort the 
lumen. The location and extent of these 
lesions are demonstrable on studies with 
contrast media. The normal urethrogram 
is a tubular opacity, widest in the bul- 
bous area and narrowing proximally about 
the sphincters (Fig. 1). The external 
meatus and the fossa navicularis are dis- 
torted by retrograde injection of dye and 
are best seen on voiding urethrograms. A 
posterior spindle-shaped filling defect rep- 
resents the verumontanum. Penoscrotal 
angulation may be present, unless traction 
is exerted on the penis at the time the 
roentgenogram is taken. An oblique film 
gives the best visualization of the entire 
urethra. The urethrographic process is 
simple, rapid and painless and provides a 
permanent record. 

Our technic is first to empty the bladder. 
Retrojection of radiopaque jelly has usu- 
ally been done by holding a 2-ounce Asepto 
syringe, fitted with a rubber acorn tip, 
against the meatus. Roentgenographic 
exposure is made during injection. In the 
past we have supported the penis with a 
bare or lead-gloved hand; recently, how- 
ever, our respective radiology departments 
have become concerned about the amount 
of exposure we have been getting, so that 
we are now using the Brodny clamp and 
are stepping out of the immediate roent- 
genographic field. Retrojection of air 
has been valuable in outlining pathologic 
conditions within the urethra, especially 
nonopaque calculi (Fig. 2). The lack of 
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Fig. 3.—Plastic meatal dilator 8 cm. long, 6 F to 
28 F caliber. Above, meatal dilator in place; 
below, sharp meatal dilator perforating urethra. 


urethral irritation that results from this 
method favors its more widespread use. 

Congenital Urethral Obstructions.—By 
custom, first consideration is given to the 
congenital causes of urethral obstruction. 
Urethral anomalies are caused by mal- 
development of the genital tubercle and 
the urogenital sinus. Arrest may take 
place at any stage of embryonic develop- 
ment. 

1. Absence of the Urethra is rare. It may 
be associated with absence of the penis 
but is more commonly observed in male 
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infants in whom the penis is normally de- 
veloped. This condition may be incom- 
patible with life. Death in utero results 
from pressure of the distended bladder on 
fetal circulation. The child may survive 
with an outlet through the rectum or the 
urachus. Early urethrotomy is manda- 
tory and delayed secondary urethroplasty 
advisable. 

2. Imperforation of the External Uri- 
nary Meatus is not uncommon. It is rem- 
edied by immediately opening the outlet 
in the glans penis. If there is more ex- 
tensive obliteration of the urethra, the 


Fig. 4.—Suggested treatment of meatal stenosis 
with modified urethral dilator. Tapered dilator is 
4 cm. long, caliber 6 F at tip and 14 F at base. 


chances that the child will live are poor. 

3. Congenital Cysts of the External Uri- 
nary Meatus may cause obstruction. 

4. Congenital Phimosis, or narrowing of 
the preputial orifice, is the result of mal- 
development. The prepuce cannot be re- 
tracted and is often made adherent to the 
glans by retained secretion. The hyper- 
trophic type covers the glans, and the ori- 
fice is small. In the atrophic form the 
prepuce is short and the opening small. 
The orifice is often so narrowed that uri- 
nation is obstructed. Treatment is by 
circumcision. 

5. Congenital Stenosis of the External 
Urinary Meatus is very common; yet it 


Fig. 5.—Congenital inframontal urethral valve 

with proximal dilatation of urinary tract. (Repro- 

duced by courtesy of Ciba Pharmaceutical Prod- 
ucts, Inc.) 
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Fig. 6.—Congenital hypertrophy of verumontanum 
in boy 5 years old. (From Kjeliberg, S. R., Erics- 


son, O., and Rudhe, U.: The Lower Urinary 
Tract in Childhood; reproduced by courtesy of 
Almquist and Wiksel, Stockholm.) 


is frequently unrecognized until symp- 
toms occur (usually consisting of ul- 
ceration at the meatus and a drop of blood 
on the diaper). In Campbell’s opinion 
this condition, with its grave portent, is 
often inadequately diagnosed. He stated 
that one-fifth of all pediatric urologic dis- 
orders have meatal stenosis as their basis. 
In cases of hypospadias, the defect in fu- 
sion of the urethral folds is usually asso- 
ciated with external meatal stricture (50 
per cent). Smith has noted that, while 
the meatal orifice is in the midline, the 
penoscrotal raphe may deviate to one side 
or the other. Rau stated that 2.5 per 
cent of all urethral strictures occur at the 
external urethral meatus and that narrow- 
ing is limited to the distal 3 mm. of the 
urethra. Early circumcision has been ad- 
vised by Lowsley and Kirwin, in whose 
opinion meatal stenosis accompanies a 
long prepuce. On the other hand, Berry 
and Cross calibrated the meati of 200 cir- 
cumcised and uncircumcised infants under 
18 months of age: only 30 per cent of the 
patients in the circumcised group had a 
meatal opening of 14 F or larger, yet 53 
per cent of the patients in the uncircum- 
cised group did. Ten per cent of: the 
patients in the circumcised group had 
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Fig. 7.—Contracture of vesical neck in boy aged 14. A, distended bladder; B, bilateral dilatation of 

upper part of urinary tract, with complete reduplication of right upper tract. C, same patient two 

years later (excretory urogram after second resection). D, same patient nine years later; progressive 
improvement in upper part of tract. 


stenoses tighter than 10 F, as compared 
with only 3 per cent of the uncircumcised 
infants. Berry and Cross postulated that 
early circumcision is related to ulcerative 
meatus and secondary stenosis; they sug- 


gested a delayed procedure. The basis of 
the ulceration is probably mechanical and 
chemical (wet diaper) irritation. We have 
speculated about the use of a thin, emol- 
lient, acidic ointment over the meatus of 
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the circumcised infant to prevent such ir- 
ritation. 

Manifestations of obstruction may in- 
clude straining at urination, distention 
of the bladder, overflow urinary inconti- 
nence, enuresis and ulceration about the 


meatal lips. Compressing the meatus 
horizontally will show the true size of the 
vertical meatal slit. Barnes calibrated 
the normal infant meatus at the age of 1 
year, at 10 F; at 5 years, at 15 F; at 10 
years, at 18 F, and in the adult, at 26 F. 
The diagnosis is confirmed by observation 
of the size and direction of the stream of 
urine. In a _ patient with a _ pinpoint 
meatus, urethrographic investigation and 
studies of the upper part of the tract are 
advisable to rule out the presence of the 
effects of back pressure. 

Early correction of this condition may 
well forestall the onset of acute pyelitis. 
Adequate meatotomy with subsequent di- 
lation is necessary. We slit the bottom 
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Fig. 8.—A, urethrogram depicting bulbomembranous stricture with posterior urethral fistula (“water- 
ing can” perineum). B, urethrogram demonstrating membranous stricture, spindle-shaped verumon- 
tanum and elongated posterior portion of urethra. 
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commissure with a bistoury knife or a 
No. 11 scalpel blade gently inserted 1 cm. 
into the meatus in the trough of a grooved 
director. No anesthesia is used for 
infants and young boys. For adults, top- 
ical 4 per cent procaine hydrochloride is 
sufficient. Bleeding is controlled by dig- 
ital pressure. Immediate dilation with a 
well-lubricated meatal dilator is done. 
We instruct the parents or the older 
patients to hold the glans penis on the 
stretch between the thumb and fore- 
finger of one hand to straighten the ure- 
thra. The meatal dilator is held in the 
other hand and directed straight down 
along the course of the urethra to a 
depth that gives appropriate caliber to the 
meatus. 

One commonly used dilator (Fig. 3}, 
made of rigid lucite, measures 8 cm. in 
length and ranges from 6 F to 28 F in 
diameter. In our opinion this instrument 
is too sharply pointed for safety. Since 
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there are no markings to guide the user, 
overzealousness may result in undue depth 
of insertion and perforation of the 
urethral wall. Catheter plugs have also 
been used for meatal dilation. Since they 
range from 17 F to 28 F in calibre, there 
is usually disproportion in introducing 
them through the external meatus. The 
use of oral thermometers has been advo- 
cated for meatal dilation. These range 
from 9 F to 13 F in calibre. After one of 
us spent a busy evening picking pieces of 
a broken thermometer from a_ baby’s 
urethra and calming his frantic parents, 
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Fig. 9.—Site of postresection trauma (stricture) 


at fossa navicularis, with proximal widening of 
urethra. 


RITTER AND RITTER: URINARY OBSTRUCTIONS 


Fig. 10.—Urethrogram depicting obstruction due 
to carcinoma of urethra. 


this method was hastily abondoned. Some 
of our colleagues have used a well-lubri- 
cated cotton-tipped applicator stick for 
meatal dilation. For home use we do not 
consider this tapered well enough to facili- 
tate easy introduction. In addition, there 
is the possible danger of losing the tip of 
cotton in the urethra. We have recently 
designed a series of smooth, tapered plas- 
tic meatal dilators with rounded tips and 
limiting collars at their bases (Fig. 4).* 
These dilators are easily cleansed and do 
not require sterilization. The smallest di- 
lator ranges from 6 F to 14 F ina 4 cm. 
length and suffices for preliminary treat- 
ment. The medium-sized dilator meas- 
ures 12 F to 18 F and the largest 16 F 
to 24 F. Each of the dilators measures 
5 em. in length. These dilators are 
marked so that the proper size can be 
identified easily by the physician. Thus 
we hope to prevent the drawbacks pre- 
viously outlined. The projecting collar 


*Designed with kind help of Mr. Fred Wallace, American 
Cystoscope Makers, Inc. 
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studies of the upper part of the tract are 
advisable to rule out the presence of the 
effects of back pressure. 
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well forestall the onset of acute pyelitis. 
Adequate meatotomy with subsequent di- 
lation is necessary. We slit the bottom 
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Fig. 8.—A, urethrogram depicting bulbomembranous stricture with posterior urethral fistula (“water- 
ing can” perineum). B, urethrogram demonstrating membranous stricture, spindle-shaped verumon- 
tanum and elongated posterior portion of urethra. 
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into the meatus in the trough of a grooved 
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ical 4 per cent procaine hydrochloride is 
sufficient. Bleeding is controlled by dig- 
ital pressure. Immediate dilation with a 
well-lubricated meatal dilator is done. 
We instruct the parents or the older 
patients to hold the glans penis on the 
stretch between the thumb and fore- 
finger of one hand to straighten the ure- 
thra. The meatal dilator is held in the 
other hand and directed straight down 
along the course of the urethra to a 
depth that gives appropriate caliber to the 
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made of rigid lucite, measures 8 cm. in 
length and ranges from 6 F to 28 F in 
diameter. In our opinion this instrument 
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there are no markings to guide the user, 
overzealousness may result in undue depth 
of insertion and perforation of the 
urethral wall. Catheter plugs have also 
been used for meatal dilation. Since they 
range from 17 F to 28 F in calibre, there 
is usually disproportion in introducing 
them through the external meatus. The 
use of oral thermometers has been advo- 
cated for meatal dilation. These range 
from 9 F to 13 F in calibre. After one of 
us spent a busy evening picking pieces of 
a broken thermometer from a_ baby’s 
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Fig. 10.—Urethrogram depicting obstruction due 
to carcinoma of urethra. 


this method was hastily abondoned. Some 
of our colleagues have used a well-lubri- 
cated cotton-tipped applicator stick for 
meatal dilation. For home use we do not 
consider this tapered well enough to facili- 
tate easy introduction. In addition, there 
is the possible danger of losing the tip of 
cotton in the urethra. We have recently 
designed a series of smooth, tapered plas- 
tic meatal dilators with rounded tips and 
limiting collars at their bases (Fig. 4).* 
These dilators are easily cleansed and do 
not require sterilization. The smallest di- 
lator ranges from 6 F to 14 F in a 4 cm. 
length and suffices for preliminary treat- 
ment. The medium-sized dilator meas- 
ures 12 F to 18 F and the largest 16 F 
to 24 F. Each of the dilators measures 
5 cm. in length. These dilators are 
marked so that the proper size can be 
identified easily by the physician. Thus 
we hope to prevent the drawbacks pre- 
viously outlined. The projecting collar 
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limits the depth of penetration and makes 
this instrument relatively foolproof, yet 
it permits adequate meatal dilation. The 
best results. are obtained from twice 
weekly, progressive use of these well- 
lubricated dilators for at least six weeks. 


6. Congenital Stenosis of the Urethral 
Canal is not an uncommon condition in the 
anterior portion of the urethra. The nar- 
rowing usually occurs at the bulbomem- 
branous juncture or at the proximal mar- 
gin of the fossa navicularis. True scar 
tissue due to local inflammatory change 
is usually absent. The diagnosis is con- 
firmed by urethroscopic and_ urethro- 
graphic study and the use of sounds. 
Treatment ccnsists of intermittent dila- 
tion until the area has reached a suit- 
able calibre that becomes permanent. 


7. Congenital Valve of the Posterior 
Portion of the Urethra is frequently listed 
as a cause of urinary disturbance in male 
children, resulting in back pressure with 
progressive dilation of the bladder and 
the upper part of the tract. The condi- 
tion was first described by Langenbeck 
in 1902. Young (1913) classified the 
most common form as inframontal (Fig. 
5), extending from the verumontanum 
anteriorly to the circumference of the ure- 
thra in the bulbomembranous region. The 
less common supramontal form extends 
upward toward the internal sphincter. 
The iris form is unrelated to the verumon- 
tanum and may be observed above or be- 
low this structure. The passage of an 
instrument from below is unimpeded, 
since the valves collapse inward. Outflow 
of urine is inhibited, since the valves bal- 
loon against the roof on voiding. Etio- 
logic theories include persistence of the 
urogenital membrane, wolffian-miillerian 
duct remnants and fusion of the urethral 
roof with the verumontanum at a time of 
embryonic epithelial overactivity. The 
symptoms are obstruction and secondary 
infection, and resemble those of prostatic 
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obstruction. The valves are usually diag- 
nosed in young persons but may not be 
seen for many years. Pulling at the pre- 
puce and glans penis in infants may be a 
significant sign, as may redness of the 
face from straining at urination. Over- 
flow incontinence and bedwetting are often 
present. A distended bladder may be ob- 
served. In differential diagnosis, chronic 
nephritis must be considered. Urinalysis 
usually reveals pus, and there may be 
diminution of renal function. Excretory 
urographic study often demonstrates prox- 
imal distention of the urinary tract. 
Urethroscopic study is essential, since the 
valves are best seen as the instrument is 
withdrawn. Controversy exists as to 
whether treatment should consist of trans- 
urethral resection or open excision. 


8. Congenital Hypertrophy of the Veru- 
montanum has been observed urethro- 
scopically (Fig. 6). The verumontanum 
is greatly enlarged and elongated, may 
obstruct the posterior urethra and is 
frequently associated with posterior ure- 
thral valves. Campbell noted Brody and 
Goldman’s etiologic hypothesis of stimula- 
tion by circulating estrogens during fetal 
life. Although partial endoscopic excision 
has been advocated when the hypertrophy 
is obstructive, the danger that infertility 
may result from this procedure must be 
considered. 


9. Congenital Obstruction of the Vesical 
Neck is more common than was once be- 
lieved, according to Burns and Shashy. 
In a study of 129 cases of obstructive 
lesions of the lower part of the urinary 
tract in children, these authors noted such 
contractures in 123. The condition must 
be differentiated from urethral valves, 
hypertrophy of the verumontanum and 
neurologic maldevelopment. Neuromuscu- 
lar imbalance between the nerve fibers 
supplying the detrusor muscle and the 
external urinary sphincter may cause this 
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condition. Careful examination to rule 
out defects of the spinal cord is empha- 
sized. Barnes and Hadley questioned 
whether stenosis of the vesical outlet may 
be due to fibrosis, muscular hypertrophy 
or sphincteric spasm. A great many pa- 
tients with enuresis are said to have ob- 
structive lesions of the lower part of the 
tract. In discussing congenital contracture 
of the vesical neck in children, Deakin ex- 
pressed the opinion that with regard to 
this condition the male predominates in 
at least a 2 to 1 ratio, whereas Burns 
stated that the incidence is equal for the 
sexes, 

The dangers are those of embarrass- 
ment of the upper part of the urinary 
tract, impaired renal function, infection, 
malnutrition, acidosis and even uremia. 
Parenchymal destruction, rather than ob- 
struction of the lower part of the urinary 
tract, proves fatal. Common symptoms 
observed in patients with obstruction of 
the lower part of the tract include strain- 
ing to urinate, overflow incontinence, re- 
tention of urine and bedwetting. Chills and 
fever, associated with pyuria, are common. 
Diurnal wetting in older children may be 
a significant sign. The diagnosis is made 
cystourethroscopically. 

No single type of treatment has been 
uniformly successful. Removal of the 
primary lesion and secondary plastic re- 
pair are usually advisable, although simple 
dilation may suffice. Long-term drainage 
is needed when there is damage to the 
upper part of the tract. Deakin stated 
that T-tube ureterostomy with endoscopic 
resection of the vesical neck is the treat- 
ment of choice. Postoperative dilation is 
required. The age of the patient governs 
the approach, since the urethral calibre 
must be large enough to accommodate an 
instrument of adequate size if transure- 
thral therapy is considered. In Burns’ 
opinion this factor rules out endoscopic 
treatment for children less than 4 years 
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old and that an open direct approach to 
the neck of the bladder is best for these 
patients, with revision of the obstructive 
area. We have used the infant (12 F) 
McCarthy resectoscope in this region with 
some degree of success, but essentially we 
agree that resection is best done by larger 
instruments in older children with larger 
urethras. The prognosis depends upon 
the extent of damage to the upper part of 
the tract. 

The problem of retrograde ejaculation 
following transurethral resection proxi- 
mal to the verumontanum is of grave im- 
port. Ten years ago a 14-year-old boy 
was examined who had passed blood in 
his urine after abdominal trauma during 
a football game. A _ greatly distended 
bladder and a bilaterally dilated upper 
portion of the urinary tract were observed 
(Fig. 7, A and B). Endoscopic resection 
of the contracted neck of the bladder was 
carried out on two occasions during the 
next three years (Fig. 7C), resulting in 
progressive improvement in function of 
the upper portion of the tract (Fig. 7D). 
The patient is now 24 years old, married, 
and wants children. The urethroscope re- 
vealed backward tilting of the orifices of 
the ejaculatory ducts, due to proximal ure- 
thral scarring. The patient has retrograde 
ejaculations. He and his wife now speak 
in terms of bitterly disappointed parent- 
hood. 

Acquired Obstructions.—1. Inflamma- 
tion: a. Inflammatory stricture is the most 
common acquired urethral obstruction and 
is reported by some authors as comprising 
90 per cent of all urethral strictures. It 
is usually observed in persons 25 to 50 
years of age. Strictures resulting from 
gonorrhea or nonspecific urethritis are of 
wide calibre and usually involve the bulb- 
ous area of the anterior part of the ure- 
thra (Fig. 8A). Ten per cent of these 
are multiple, and the narrowest stricture 
lies posteriorly. The opening of the stric- 
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ture is usually round. In the gradual 
pathologic process, mucosal inflammation 
is followed by fibroblastic infiltration, 
destruction of the lining membrane, sub- 
mucosal fibrosis and periurethral glandu- 
lar reaction. Thrombophlebitis of the 
corpus spongiosum results in further ob- 
structive scarification of the urethral 
canal. The symptoms include obstruction, 
infection, painful erection, retrograde 
ejaculation, epididymitis and gleet. Ure- 
thrographic study may reveal the length, 
calibre, multiplicity and location of the 
stricture. It also determines whether the 
stricture is impenetrable. These observa- 
tions are confirmed urethroscopically and 
by instrumentation. 

Primarily, inflammatory strictures are 
best treated with urethral dilation. It 
has been postulated that such dilation may 
lead to the absorption of scar tissue. Stric- 
tures tend to contract after dilation, and 
the frequency of treatment is dependent 
upon individual response. It is best to 
start with a larger dilator and drop down 
to one of an acceptable calibre. These 
instruments should never be forced. If 
the calibre is 16 F or less, we tend to use 
flexible filiforms and followers. We never 
use a rigid instrument unless the calibre 
is at least 18 F, since we are convinced 
that smaller rigid instruments are too 
sharply pointed and may cause false pas- 
sages. We consider that the easy passage 
of a 26 F sound indicates a good result. 
We inform the patient that this is a long- 
term, perhaps permanent condition that 
requires regular treatment. Initial dila- 
tion may be intermittent or continuous. 
In the continuous type, difficult insertion 
may require tying the dilator in place and 
keeping the patient at bed rest. Without 
retention, intermittent dilation usually 
suffices. The dangers are false passage, 
bleeding with clot formation, and infec- 
tion. 

If the strictures resist dilation, a variety 
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of surgical procedures is available, start- 
ing with external meatotomy. Many text- 
tooks condemn internal urethrotomy as a 
dangerous and outmoded procedure, Not 
only in our practices, but in those of many 
of our colleagues, we have been gratified 
to learn that this is not the case. If done 
carefully, it is a simple, effective proce- 
dure, especially in the anterior portion of 
the urethra. The precautions include 
asepsis, hemostasis and careful incision. 
The incision is made from within outward. 
We have been accustomed to a dorsal inci- 
sion, but Emmett stated that he noted no 
difference whether the cut was made 
ventrally or dorsally. If the stricture ac- 
cepts only a filiform, the Maisoneuve 
urethrotome is preferred. For strictures 
of large calibre which re-form rapidly, the 
Otis urethrotome is employed. Immediate 
postoperative dilation to 26 F or 28 F is 
advised. External urethrotomy or stricture 
resection may be necessary for extensive, 
rigid, impassable strictures, which com- 
monly occur in the bulbomembranous area, 
and also applies when perineal fistulas 
occur (Fig. 8B). 

The local injection of hydrocortisone 
has been reported by Lyons and Bonner 
to inhibit fibroblastic proliferation. They 
consider the success of treatment un- 
related to the duration of the stricture. 
Raines and his co-workers, after sounding, 
have used oral pregnisolone effectively to 
prevent the re-formation of strictures. 

b. Tuberculosis of the urethra is rela- 
tively uncommon. Ulceration of subepi- 
thelial tubercles tends to form fibrosis 
and subsequent strictures, which are usu- 
ally located in the posterior portion of the 
urethra. Such strictures are obstructive, 
dense and resistant to all forms of ther- 
apy. Diversion of urine may be necessary. 

c. Urethritis secondary to an indwelling 
catheter left for a long period is another 
cause of the formation of inflammatory 
stricture leading to obstruction. 
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d. Acquired phimosis may be traumatic 
or inflammatory. The elastic fibers of the 
prepuce are destroyed. Fibrosis occurs, 
together with abnormal narrowing of the 
preputial opening and urethral obstruc- 
tion. Inflammatory causes include balani- 
tis, lack of cleanliness, venereal disease 
and incontinent dribbling of urine. 

c. Paraphimosis is a condition in which 
the glans penis is strangulated by a tightly 
retracted prepuce, the urethra is com- 
pressed and obstruction results. A cer- 
tain degree of phimosis preexists. Para- 
phimosis is a common complication of 
inflammatory urethral disease. Early re- 
duction of the strangulated tissue and 
treatment of the causative urethral inflam- 
matory disease are advised, both for 
phimosis and paraphimosis. Division of 
the constricted area by dorsal slit or cir- 
cumcision must be considered. 

f. Inflammatory hypertrophy of the 
verumontanum so severe that urethral ob- 
struction resulted, has been described by 
Campbell. This condition has been ascribed 
to sexual irregularity, with repression, 
coitus interuptus and chronic masturba- 
tion playing major roles. We have not 
been able to substantiate the cause-and- 
effect relations with any regularity. 

2. Acquired Traumatic Obstruction: a. 
The commonest sequal to urethral trauma 
is the formation of obstructive strictures. 
Such strictures are extremely dense, and 
their openings are irregular in outline. 
Internal trauma may be the result of over- 
zealous instrumentation in an already dis- 
eased urethra. Creation of false passages 
may occur, or penetration of the rectum 
may result. These complications are often 
present when urethral pathologic condi- 
tions already exist. Instrumental over- 
distention of the urethral lumen has been 
responsible for numerous strictures, either 
at the fossa navicularis or in the bulbo- 
membranous portion of the urethra (Fig. 
9). Five per cent of all patients on whom 
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transurethral prostatic resections are per- 
formed are said to present such strictures. 
We have attempted to prevent this by 
calibrating the urethra preoperatively and 
gently dilating it to the required instru- 


mental calibre. We cannot overemphasize 
the importance of using well-lubricated 
instruments; we always retroject lubricat- 
ing jelly directly into the urethra prior 
to instrumentation. Emmett and his col- 
leagues have advocated preliminary inter- 
nal urethrotomy to prevent strictures oc- 
curring after transurethral resection. 
They so treated 450 patients whose ure- 
thral lumens measured less than 26 F at 
the external meatus and 36 F in the bulb- 
ous portion. Emmett and his collaborators 
estimated that this procedure was needed 
prior to 22 per cent of all transurethral 
operations done by them. 

b. Burns of the urethra are uncommon. 
Formerly, caustic solutions were used to 
treat inflammation and as_ prophylaxis 
against venereal disease. Silver nitrate, 
bichloride of mercury and alcohol were the 
most common agents. The injury was usu- 
ally aggravated by passage of instruments. 
Immediate mucosal swelling occurred, fol- 
lowed by mucosal slough, formation of 
stricture and then obstruction. Idiosyn- 
crasy to intraurethral medications may 
cause allergic reactions similar to chemi- 
cal burns. The mercurials are the agents 
chiefly responsible. Electrical burns may 
occur owing to faulty insulation of elec- 
trodes during resection or cauterization. 
Strictures resulting from burns are long 
and extensive. They usually follow the 
direction of the solution or electric current 
that caused the reaction and are highly 
resistant to dilation. 

ce. External urethral trauma usually re- 
sults in rupture of the urethra, extravasa- 
tion of urine, suppuration in the fascial 
planes and formation of stricture. Separa- 
tion of the symphysis pubis, often asso- 
ciated with fracture of the pubic bones, 
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traumatizes the urethra behind the tri- 
angular ligament and may involve the neck 
of the bladder. Extravasation into the 
prevesical space and the region of the 
inner thigh is not uncommon. 

Straddle injury of the bulbous portion 
of the urethra is fairly common and may 
be followed by extravasation of urine in 
front of the triangular ligament traveling 
beneath Colles’ fascia and up over the 
abdomen. Penetrating wounds within the 
triangular ligament of the membranous 
portion usually extravasate about the 
prostate and through the ischiorectal 
space. Adequate early repair of the rup- 
tured urethra minimizes stricture forma- 
tion. 

3. Urethral Spasm: Spasmodic stric- 
tures of the urethra have been reported 
which are neither congenital nor acquired. 
These obstructions are temporary and may 
be due to contracture of the deep urethral 
muscles, particularly the external sphinc- 
ter, and to edema of the neck of the blad- 
der. In our experience this condition is 
usually of psychic origin. Spasm may 
occur on the basis of irritation from a 
foreign body, inflammation, rapid or 
forceful instrumentation, intercourse, 
masturbation, and alcoholic or physical 
overindulgence. Overheating and chilling 
may be causative factors. Fiedler re- 
ported having observed this condition in 
association with pneumonia, cerebral ac- 
cident, cardiac decompensation and un- 
related surgical procedures. In his opin- 
ion it is commonly associated with rectal 
distress. The differential diagnosis is 
difficult when true organic stricture is 
present. Urethrographically a smooth con- 
stricted area is demonstrable. Treatment 
consists of local anesthesia, heat, anti- 
spasmodics, gentle pressure and reassur- 
ance. 

4. Urethral Tumors: Granulomatous 
urethral lesions, associated with inflam- 
mation or trauma, are more prevalent than 
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true urethral tumors. Growths are com- 
monly associated with strictures. The 
greatest incidence of urethral tumor is 
reached in the sixth decade of life, Benign 
urethral tumors (papillomata and polyps) 
commonly occur in the posterior portion 
and are usually near the verumontanum. 
Local excision is the treatment of choice. 

The anterior portion of the urethra is 
the common site of malignant urethral 
tumors. The majority occur in the bulb- 
ous portion (Fig. 10), although the fossa 
navicularis is another common site. The 
onset is insidious and may be asso- 
ciated with perineal swelling, priapism, 
infection, ulceration and progressive ob- 
struction. Regional adenopathy is not un- 
common. Tumors of the bulbous portion 
often involve deep, inaccessible pelvic 
nodes, but tumors of the fossa navicularis 
usually spread to the more accessible in- 
guinal glands. Unfortunately, metastases 
usually occur before the diagnosis is made. 
Complete removal of the growth is the 
best therapy. Radical dissection of the 
involved nodes is governed by the extent 
of the spread as well as the site of the 
growth. 

5. Foreign Bodies: The urethra is an 
easily accessible portal of entry for many 
obstructive foreign bodies. Thermometers, 
bits of paper and wood, chewing gum, 
candles and thread are but a few of the 
objects that have been reported. Usually 
these foreign bodies have been inserted 
by children, senile persons, sexual per- 
verts, intoxicated persons and the men- 
tally disturbed. Iatrogenically introduced 
foreign bodies result from broken instru- 
ments, such as bits of resectoscope sheaths, 
endoscopic forceps and torn pieces of 
catheters. The obstructive symptoms are 
dependent upon the size of the foreign 
body and the duration of its presence. The 
formation of stone about a foreign body 
is not uncommon. The diagnosis is readily 
made by palpation and by urethroscopic 
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and roentgenographic examination. The 
treatment is removal of the object in the 
least traumatic way possible, preferably 
by a closed method. 

6. Urethral Calculi: These commonly 
occur behind strictures, especially in the 
narrow membranous portion of the ure- 
thra. The next most frequent site is at 
the narrowed edge of the fossa navicularis. 
The calculi are usually solitary and small. 
Primary urethral stones may arise from 
the prostate, about a foreign body, or may 
form proximal to a stricture. They are 
soft, small and often nonopaque. The 
usually associated stricture prevents ade- 
quate direct visualization of these objects. 
They are best located with a sound or by 
urethral palpation. The use of nonopaque 
air contrast urethrographic procedures is 
suggested. The symptoms are usually of 
long duration, and the calculi grow slowly 
until they progress to the point of urethral 
obstruction. Secondary urethral stones 
descending from the upper portion of the 
tract are more common (11:1). They are 
usually radiopaque and are easily located 
on roentgen examination. The anterior 
portion of the urethra is usually normal 
in these cases. Symptoms include perineal 
or penile pain and hematuria, followed by 
sudden stoppage of urine. The stone may 
be palpable. Treatment consists of remov- 
ing the stone transurethrally, if it is small. 
An open operation is often necessary to 
remove large and impacted stones. 

7. Prostatic Abscess: This is not a com- 
mon lesion. It is characterized by painful 
urination, chills and fever, perineal pain 
and a sense of perineal fullness. Urinary 
obstruction is often reported. Rectal pal- 
pation usually reveals an enlarged, warm, 
tender, asymmetric gland, which may be 
fluctuant. Incision and drainage are ad- 
vised. 

8. The Enlarged Prostate: Enlargement 
of the prostate is a common cause of ure- 
thral obstruction in elderly patients, Much 
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has been written about this condition. 
Briefly, symptoms of progressive obstruc- 
tion develop for some time. Rectal palpa- 
tion and urethrocystoscopic study confirm 
the diagnosis. Urethrographic examina- 
tion usually reveals a urethra elongated 
in its posterior portion. In a patient with 
purely median lobe hypertrophy there is 
a forward tilt of the prostatic portion. In 
patients with hypertrophy of the lateral 
lobe there is increase in the anteroposte- 
rior urethral diameter, with side-to-side 
flattening. We attempt to reconstruct the 
vesical neck after open prostatic enuclea- 
tion, thus hoping to avoid postoperative 
obstructive narrowing. Prostatic malig- 
nant lesions must also be mentioned, pri- 
marily the sarcomas; these cause pro- 
nounced urethral obstruction. 


COMMENT AND SUMMARY 


A brief review of the commoner causes 
of urethral obstruction is presented, em- 
phasizing congenital phimosis, stenosis of 
the external urinary meatus, valve of the 
posterior urethra, and contracture of the 
vesical neck. Acquired inflammatory and 
traumatic strictures are considered, as 
well as foreign bodies, calculi and tumors. 
Basically, treatment is aimed at promot- 
ing an adequate flow of urine by removal 
of the lesion or urethral dilation. The 
history, embryonic background and ana- 
tomic aspects of the urethra are con- 
sidered. 

In the authors’ review of 98 recent 
cases of urethral obstruction, 50 examples 
of congenital meatal stenosis in infants 
were included. In 3 of these the condi- 
tion was associated with hypospadias. 
Contracture of the neck of the bladder was 
noted in 11 patients (7 children and 4 
adults). Thirty-four urethral strictures 
were observed in adults (11 anterior and 
23 posterior). Obstructive urethral tumors 
were present in 3 patients. It is obvious 
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Common Types of Urethral Obstruction 


A—Congenital 
Absence of urethra 
Imperforation of urethra 
Cyst of external urinary meatus 
Phimosis 
Stenosis of external urinary meatus 
Stenosis of urethral canal 
Valves of posterior urethra 
Hypertrophy of verumontanum 
Obstruction of vesical neck 


B—Acquired 
I. Inflammatory 
Strictures: 
Gonorrheal 
Non-specific disease 
Tuberculosis 
Indwelling catheter 
Phimosis 
Paraphimosis 
Hypertrophy of verumontanum 
II. Traumatic 
Internal 
Instrumentation 
Burns 
Allergies 
External 
III. Spasm 
IV. Tumor 
V. Foreign body 
VI. Caleuli 
VII. Prostatic abscess 
VIII. Prostatic hypertrophy 


from these figures that congenital meatal 
stenosis in infants is quite common. The 
authors encourage their colleagues in other 
fields than urology, primarily pediatri- 
cians and general practitioners, to be 
aware of the signs and significance of this 
condition; this may account for the large 
number of such cases in their series. Their 
technic of meatotomy is detailed, and a 
newly designed set of urethral meatal 
dilators is described. There is also a sur- 
prisingly large number of posterior ure- 
thral strictures in this list, which may be 
due to an overlapping error in classifica- 
tion of bulbomembranous strictures. The 
most prominent causative factors were in- 
strumentation and postgonorrheal ure- 
thritis. 

The need of early recognition of these 
obstructive lesions is emphasized. Prompt, 
adequate treatment must be given to pre- 
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vent irreversible damage to the upper part 
of the urinary tract. 


ZUSAM MENFASSUNG 


Es wird ein kurzer Uberblick iiber die 
hiufigeren Ursachen der Undurchgangig- 
keit der Harnréhre gegeben. Hervorge- 
hoben werden die kongenitale Phimose, die 
Verengung der dusseren Harnrohrendoff- 
nung, die Klappe der hinteren Harnréhre 
und die Verengerung des Blasenhalses. 

Weitere Erwahnung finden entziindliche 
und traumatische Strikturen, Fremdkor- 
per, Harnsteine und Geschwiilste. Die Be- 
handlung hat grundsatzlich die Schaffung 
eines ausreichenden Harnabflusses durch 
Entfernung des Hindernisses oder durch 
Erweiterung der Harnrohre zum Ziel. Auf 
die Geschichte dieses Krankheitszustandes, 
die embryologischen Hintergriinde und die 
anatomischen Verhaltnisse der Harnréhre 
wird eingegangen. 

Unter den von den Verfassern nach- 
untersuchten 98 neuen Fallen von Harn- 
rohrenverstopfung befinden sich 50 Bei- 
spiele angeborener Verengerung der 
Harnrohren6éffnung bei Kleinkindern. In 
drei Fallen war die Erkrankung mit Hypo- 
spadie vergesellschaftet. Verengung des 
Blasenhalses wurde bei 11 Kranken (7 
Kindern und 4 Erwachsenen) beobachtet. 
Verstopfende Geschwiilste der Harnréhre 
bestanden bei der Kranken. Aus diesen 
Zahlen geht hervor, dass die angeborene 
Stenose der Harnréhrenéffnung bei Klein- 
kindern ziemlich haufig ist. Die Verfasser 
fordern die Arzte, die keine Urologen sind, 
besonders Kinderirzte und Allgemein- 
praktiker auf, die Symptome und die 
Wichtigkeit dieser Erkrankung im Auge 
zu behalten. Die von den Verfassern an- 
gegebene Technik der Operation der Harn- 
leiteréffnung ist genau ausgearbeitet, und 
eine neu entworfene Serie von Erweite- 
rungsinstrumenten fiir die Harnréhren- 
offnung wird beschrieben. Das Kranken- 
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material der Verfasser enthilt auch eine 
erstaunlich grosse Anzahl von Strikturen 
der hinteren Harnréhre, was vielleicht auf 
eine Uberschneidung mit bulbomembran6- 
sen Strikturen durch irrtiimliche Klassi- 
fizierung zuriickzufiihren ist. Die 
hervorragenden ursichlichen Faktoren be- 
standen in instrumenteller Behandlung 
und in postgonorrhoischer Harnréhrenent- 
ziindung. 

Die Notwendigkeit friihzeitiger Erken- 
nung dieser obstruierenden Erkrankungen 
wird hervorgehoben. Zur Vorbeugung ir- 
reversibler Schidigungen der oberen 
Harnwege muss sofortige und ausrei- 
chende Behandlung erfolgen. 


RESUME 


Une bréve revue des cause les plus 
courantes de l’obstruction uréthrale est 
présentée. Les auteurs insistent sur le 
phimosis congénital, la sténose du méat 
urinaire externe, la valve de l’uréthre pos- 
térieur et la contracture du col vésical. 


Les rétrécissements acquis inflamma- 
toires et traumatiques sont assimilés aux 
corps étrangers, aux caleuls et aux tu- 
meurs. La base fondamentale du traite- 
ment consiste a créer un écoulement uri- 
naire suffisant par l’extirpation de la lésion 
ou par la dilatation uréthrale. L’historique, 
le tableau embryonnaire et les aspects 
anatomiques de l’uréthre sont analysés. 

La série étudiée par les auteurs—98 cas 
récents d’obstruction uréthrale—comprend 
50 exemples de sténose congénitale du 
méat dans la premiére enfance; 3 de ces 
cas présentaient un hypospadias associé. 
Une contracture du col de la vessie a été 
constatée chez 11 malades (7 enfants et 
4 adultes), et dans 3 cas des tumeurs de 
Yuréthre. Il] ressort de ces chiffres que 
la sténose congénitale du méat est trés 
courante dans la premiére enfance. Les 
auteurs encouragent leurs collégues spé- 
cialisés dans d’autres domaines que celui 


RITTER AND RITTER: URINARY OBSTRUCTIONS 


de l’urologie—particuliérement la pédia- 
trie et la médicine interne—a tenir compte 
de cet état dans leurs examens. Leur tech- 
nique de méatotomie est exposée et s’ac- 
compagne de la description d’un nouveau 
jeu de dilatateurs pour le méat urinaire.— 
Cette série de cas comprend également un 
nombre étonnemment élevé de rétrécisse- 
ments postérieurs de l’urétre, qui pour- 
raient étre di a un chevauchement 
d’erreurs dans la classification des rétré- 
cissements bulbomembraneux. Les fac- 


teurs responsables les plus importants sont 
luréthrite 
rhéique, 


instrumentale et postgonor- 


RIASSUNTO 


Viene fatto un elenco delle cause piu 
frequenti di ostruzione dell’uretra, con 
particolare riguardo alla fimosi congenita, 
alla stenosi del meato urinario, alla valvola 
dell’uretra posteriore e alla contrattura del 
collo vescicale. 

Vengono prese pure in considerazione le 
stenosi traumatiche, i corpi estranei, i cal- 
coli e i tumori. Sostanzialmente la cura 
viene diretta versol l’asportazione dell’- 
ostacolo e il ripristino di un normale flusso 
urinario. Viene trattata, inoltre, la storia, 
l’embriogenesi e l’anatomia dell’uretra. 

In una rassegna di 98 casi di ostruzione 
dell’uretra, sono incluse 50 stenosi conge- 
nite del meato nell’infanzia; in 3 di questi 
malati vi era anche un’ipospadia, in 11 (7 
bambini e 4 adulti) una contrattura del 
collo vescicale, in 3 vi erano tumori 
ostruenti dell’uretra. Da questi dati re- 
sulta che le stenosi meatali congenite sono 
abbastanza frequenti nei bambini. L’autore 
raccomanda ai colleghi, e soprattutto ai 
pediatri e ai medici generici, di far atten- 
zione ai segni e al significato di questa 
affezione. Egli descrive la technica della 
meatotomia e l’impiego di un nuovo appa- 
recchio dilatatore dell’uretra. Nell’elenco 
vi é anche un cospicuo numero di stenosi 
dell’uretra posteriore la cui causa princi- 
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pale é l’impiego di strumenti e l’uretrite 
gonococcica. 

Queste lesioni debbono essere ricono- 
sciute precocemente e trattate adeguata- 
mente per prevenire lesioni irreversibile 
delle vie urinarie prossimali. 


SUMARIO 


Apresenta uma revisao das causas mais 
comuns da obstrucao uretral, salientando 
a fimose congenita, a estenose do meato 
urinario, valvula da uretra posterior e con- 
tratura do colo vesical. 

Cita as estenoses inflamatorias e trau- 
maticas, corpos extranhos, calculos e 
tumores. Descreve os objetivos do trata- 
mento fundamental e os aspectos embio- 
logico, anatomico da uretra. 

O A. teve 98 casos recentes de obstrucao 
uretral, inluindo 50 casos de estenose 
meato de origem congenita, sendo 3 asso- 
ciados com hipospadia. Contratura do colo 
vesical em 11 casos e obstrucaéo tumoral 
em 3 pacientes. O A, salienta os pedia- 
tras e clinicos a verdadeira significacéo e 
sintomatologia dessa afeccao. Descreve a 
técnica da meatotomia e apresenta um 
novo tipo de dilatador. Diz que ha um 
numero imenso de estreitamento uretrais 
posteriores nesta lista devidos a um erro 
de classificacéo dos estreitamentos bulbo- 
membranosos. Como causas etiologicas 
cita a instrumentacao e a uretrite gono- 
coccica. 

Descreve cinco casos de paralisia cere- 
bral complicada por epilepsia ou defeitos 
mentais. As idades variaram entre 9 
méses e meio e 7 anos e meio. Todos foram 
necropsiados e os 4 casos mencionados de 
angioma foram observados. Biopsias dos 
regides frontal, parietal, occiptal e cerebe- 
lar sem evidencia de porencefalia. Es- 
sasobservacdes, na opinido do A., podem 
causar modificagdes encefalicas devidas 
aos angiomas, possivelmente, de carater 
reversivel: a excisao do tecido doente du- 
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rante a operacao concedeu uma oportuni- 
dade de recuperacgéo 4 Nos so- 
breviventes registraram-se melhorias sob 


determinados aspectos. 


RESUMEN 


Se trata de una breve revisién de las 
causas mas frecuentes de obstruccién ure- 
teral con especial mencién de la fimosis 
congénita, la estenosis del meato urinario 
externo, la valvula de la uretra posterién 
y la contractura del cuello vesical. 

También se estudian las estrecheces 
traumaticas e inflamatorias asi como los 
cuerpos extrafios, los caleulos y los tu- 
mores. Esencialmente el tratamiento 
tiende a buscar una salida facil de la orina 
por la extirpacién del obstaculo o por la 
dilataci6n. Se estudian especialmente la 
historia, el desarrollo embrionario y la 
anatomia patologica. 

En una revision de 98 casos recientes 
de obstrucci6n uretral hecha por el autor 
hay que incluir 50 de estenosis congénita 
del meato en nifios, en tres de los cuales 
existi también hipospadias. En once en- 
fermos (7 nifios y 4 adultos) se trataba 
de contractura del cuello vesical. En tres 
enfermos la obstruccion se debia a tumor. 
Estas cifras dan evidencia de que la este- 
nosis del meato es la causa mas frecuente 
de obstruccién ureteral en los nifios. Los 
autores llaman la atencién de sus colegas 
de campos distintos a la urologia, pedia- 
tras y médicos generales para que estén 
atentos a la presencia de la estrechez del 
meato. Describen a continuacién su téc- 
nica operatoria y presentan una nueva 
serie de dilatadores ureterales de su in- 
vencién. En esta estadistica se estudia 
también un ntimero considerablemente im- 
portante de estrecheces ureterales poste- 
riores. Sus causas mas frecuentes son 
traumas instrumentales y uretritis post- 
gonocécica. 

Se llama la atencién sobre la importan- 
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cia del diagnéstico precoz en tales lesiones 
obstructivas. El] tratamiento debe ser 
precoz para prevenir lesiones irreversibles 
del tracto urinario superior. 
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Obesity is a factor in the production of high blood-pressure; so when the doctor 


reduces the fat man’s weight, he usually sees his blood-pressure fall. 


It has been 


estimated that every pound of fat requires six tenths of a mile of blood-vessels. 


A man who is twenty pounds overweight is carrying round twelve miles of excess 
No wonder his heart is strained! 


blood-vessels. 
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efforts begun in 1954 and described in 

1957! on the subject of lavage of the 
endometrial cavity as an aid in the diagno- 
sis of endometrial carcinoma. There has 
been great need for a more reliable office 
test than the vaginal smear when the pos- 
sibility of corpus carcinoma existed. Since 
the reliability of the vaginal smear method 
in diagnosing carcinoma of the endome- 
trium has been only 40 to 50 per cent, 
whereas for cervical carcinoma it has been 
85 to 90 per cent, it was concluded that the 
difference might lie in less representative 
material in the former instance. The pur- 
pose of our studies was to develop and 
evaluate a method for obtaining better 
specimens from the uterine cavity for cy- 
tologic study than were provided by the 
ordinary vaginal smear. 

Our approach involved lavage of the en- 
dometrial cavity with 2 to 4 cc. of sterile 
physiologic solution of sodium chloride, 
collection and centrifugation of this solu- 


if HIS report represents an extension of 
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tion after it flowed back into the vagina 
and subsequent smearing and staining of 
the residue for cytologic study. Dilute 
hydrochloric acid was used before staining 
to hemolyze red cells when the specimen 
was bloody. The method was described in 
detail in our original article and will not 
be repeated here. Our preliminary results 
showed that carcinoma of the upper part 
of the tract was indicated by this test in 
92.3 per cent of the cases in which it actu- 
ally existed. With similar purpose in mind, 
Hect? and Reagen and Sommerville* have 
reported the use of aspiration of the endo- 
metrial cavity as a means of obtaining 
more representative material for cytologic 
study, and both have obtained excellent re- 
sults also. 

Our material is presented in Table 1. Al- 
though we have obtained lavage specimens 
from 1,265 unselected patients (through 
October 1957), we shall confine our atten- 
tion here to the 398 patients in whose cases 
histologic confirmation was provided by 
curettage and/or hysterectomy. In this 
group there were 46 carcinomas of the up- 
per part of the genital tract ; 44 were endo- 
metrial adenocarcinomas, 1 was a sarcoma 
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and 2 were ovarian adenocarcinoma. Cy- 
tologic examination of the lavage specimen 
led to the correct suspicion of carcinoma 
in 40 of the 46 cases, or 87 per cent. Car- 
cinoma cells were not detected (or cor- 
rectly interpreted) in 6 of the 46 cases. 
This degree of proficiency approaches 
closely that obtained with ordinary vaginal 
smears in the diagnosis of cervical carci- 
noma (Table 2). 

We have restudied our material care- 
fully to see whether the reason for failure 
in the 6 cases could be discovered. Actually, 
in the case of one of the 6 patients, the 
result was classified as a “false negative” 
on the basis of an original normal lavage 
specimen in a 44-year-old woman com- 
plaining of menometrorrhagia, although a 
correct positive result was obtained two 
months later when the patient returned 
with a recurrence of symptoms. This re- 
sult might have been classified as a “cor- 


TABLE 1. 
Total number of patients investigated 1265 
Total number of patients investigated 
with histological confirmation 398 


TABLE 2.—Results in the 398 Cases Verified 


Histologically 
Carcinoma of the upper part of the 
genital tract 46 
Suspected on basis of lavage 40 
Missed on lavage 6 
Per cent correct 87 


(As of Nov. 1, 1957) 


TABLE 3.—False Positive Results in the 398 
Histologically Verified Cases 


False Endome- 
Positive trial Ca— IIR 


Original interpretation 19 
Reevaluation 7 10 


(As of Nov. 1, 1957) 


MORTON ET AL.: ENDOMETRIAL LAVAGE 


Recognizing the need of a reliable 
office test for carcinoma of the uter- 
ine fundus, the authors have resorted 
to cytologic examination of a lavage 
specimen from the uterus, with good 
results. Positive results were obtained 
in approximately 90 per cent of the 
cases in which malignant disease 
was actually present. A fair number 
of false positive results are encoun- 
tered. The possible reascns for these 
errors are analyzed. It is pointed out 
that a considerable amount of expe- 
rience in reading endometrial smears 
is requisite to the best possible re- 
sults. Fortunately, the authors add, a 
false positive diagnosis involves no 
serious consequences, meaning only 
that a curettage may be performed 
that later proves to have been un- 
necessary, and this at least is an 
error on the side of caution. Con- 
versely, the test, once brought to 
perfection, would eliminate the need 
of curettage in many cases. 


rect positive” with considerable justifica- 
tion. This would have raised the percentage 
of correct positive reactions to 90. In an- 
other of the 6 cases, a second lavage speci- 
men revealed a correct positive result, 
whereas the initial specimen showed no 
carcinoma. In this instance we were look- 
ing for the positive results since a correct 
histologic diagnosis had been made in the 
interval; it cannot be considered diagnos- 
tically significant. 

We were not able to explain the false 
negative results in the other 4 cases. It 
did not appear that we had failed to recog- 
nize suspicious or frankly malignant cells, 
but rather that the lavage had failed to 
produce such cells, although there seemed 
to be adequate numbers of cells for study 
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in 5 of the 6 cases. The possibility must 
be considered that in some 10 to 15 per 
cent of cases the technic itself cannot be 
relied upon to carry malignant cells down 
into the vagina. This point will have to 
be settled by further investigation. 

Table 3 shows our false positive results. 
In our original interpretation there were 
19 such results. From a practical stand- 
point, it would not matter so much if a sig- 
nificant proportion were called “suspicious” 
or “positive” erroneously—it would only 
mean that the women concerned would be 
subjected to a curettage that later would 
prove to have been unnecessary. In search- 
ing for explanations of these mistakes, 
however, our false positive results were 
carefully restudied. Subsequent columns 
in Table 3 show that upon reevaluation 
there were only 7 false positive results and 
2 cases in which the lavage specimen re- 
vealed squamous carcinoma cells but gave 
negative results for endometrial carci- 
noma. The remaining 10 cases of the 
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Fig. 1.—Clumping of cells in lavage specimen, with hyperchromatic nuclei resulting from superimpo- 
sition (see text). 


572 


original 19 with false positive results were 
classified as IIR, meaning that they gave 
no definite evidence of carcinoma cells but 
showed clumps of cells that could not be 
interpreted because of crowding; in such 
instances, we are now convinced that no 
diagnosis can be made and that repeat 
specimens should be examined. 

The chief sources of error leading to 
false positive diagnoses were (1) clump- 
ing of cells, in which event cellular detail 
usually could not be made out and the nu- 
clei appeared hyperchromatic because of 
superimposition (Fig. 1) ; (2) the presence 
of rather dyskariotic endocervical cells 
which, we observed, could be much more 
bizarre than endometrial cells and still re- 
main in the benign (Fig. 2) category; (3) 
cannibalism, resulting in cells filled with 
nuclear remnants which obscured the true 
nucleus of the epithelial cells (Fig. 3) ,* and 
(4), the presence of squamous carcinoma 


*This feature was observed in both benign and malignant 
cells and often obscured the diagnosis. 
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Fig. 2.—Bizarre but beni 


gn dyskariotic 
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cells (see text). 


Fig. 3.—Cells filled with nuclear remnants obscuring true nuclei of epithelial cells (see text). 


(in 2 cases). It may be that it will never 
be possible to avoid making false positive 
diagnoses in a significant number of cases, 
although, of course, continued study has 
enabled us to detect our errors much more 
readily now than in the beginning. As has 
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been pointed out, false positive diagnoses 
are not serious, since they do not lead to 
neglect. Figures 4 and 5 show examples 
of true positive diagnosis, later confirmed 
histologically. 

No complications have been associated 
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Figs. 4 (above) and 5 (below).—Lavage specimens revealing true positive diagnosis, later con- 
firmed histologically. 


with the use of the lavage technic. While far there has been no evidence of either. 
it is theoretically possible for the solution A sterile solution is employed, and only 2 
to traverse the tubes, carrying tumor cells _to 4 cc. is injected (under low pressure), 
or infection into the peritoneal cavity, thus depending upon the size of the uterus. On 
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occasion the external cervical os is so small 
and tight that even a small cannula cannot 
be introduced. Such a patient can be in- 
vestigated only in the operating room 
under anesthesia. 

Of special interest are the results in 
women who complain of bleeding, for it is 
probably only in these individuals that one 
would feel called upon to make an investi- 
gation of this type. In this respect, the 
lavage technic differs from the ordinary 
vaginal smear, which it is logical and wise 
to employ in all women whether they have 
symptoms or not. Table 4 depicts the re- 
sults in the 299 cases with histologic veri- 
fication in which menorrhagia, metrorrha- 
gia or menopausal and postmenopausal 
bleeding were the presenting symptoms. 
As might be expected, the vast majority of 
the carcinomas of the upper part of the 
tract occurred in those who complained of 
bleeding at the time of the menopause or 
in the postmenopausal years. Thirty-nine 
of the 45 carcinomas in this group of pa- 
tients were suspected on the basis of the 
lavage specimen. Actually there is little 
need for such a test in the cases of women 
with frank postmenopausal bleeding for 
they must be subjected to curettage in 
any circumstances. Careful study of the 
histories of the 136 women in our series 
with menopausal and/or postmenopausal 
bleeding revealed that in 18 per cent the 
bleeding had returned after a period of 
amenorrhea of less than twelve months 
(usually less than six months) or spot- 
ting had been noticed in association with 
hormone therapy or hypertension, or the 
patient was in doubt as to whether spotty 
bleeding had occurred from the vagina, 
the bladder or the rectum. These women, 
as well, no doubt, as many of those who 
have menorrhagia at an earlier age, 
were probably bleeding for some reason 
other than the existence of a neoplasm; 
yet one feels obligated in such cases 
to perform a curettage in the absence of 
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some additional reassurance, such as a neg- 
ative result from lavage might afford 
(Table 5). This is not to suggest that 
curettage should be replaced, but only that 
it could sometimes be deferred or even 
eliminated if there were an office test such 
as the one described which could be relied 
upon to indicate normal conditions—or the 
opposite. Obviously, if bleeding persisted 
or recurred even in spite of a normal 
lavage specimen, curettage would be indi- 
cated. 

Curettage is a minor procedure and 
should not be avoided if there is any doubt; 
nowadays, however, hospitalization for 
even such a minor operation involves a con- 
siderable amount of disability and eco- 
nomic burden. 


TABLE 4.—Results in 299 Cases Verified Histolog- 


ically in which Menorrhagia, Metrorrhagia or 

Postmenopausal Bleeding Was the Presenting 

Symptom—(Omits One Positive Lavage in Pa- 
tient Without Bleeding) 


Positive Positive 
Cases Lavage Histology 
Menorrhagia 47 0 1 
Metrorrhagia 116 1 
“Menopausal” and 
“postmenopausal” 
bleeding 136 38 43 


(As of Nov. 1, 1957) 


TABLE 5.—Justification 


In the puzzling group of 136 cases of “meno- 
pausal” and/or “postmenopausal” bleeding, the 
following were instances in which the bleeding 
was not clearly postmenopausal: 


Total 


Cases Group 136 


Recurrence of bleeding after 
less than 12 months of 
amenorrhea 15 


Postmenopausal spotting due 
to hormones, hypertension, 
or other causes not clearly 
vaginal 


26 Per cent 18 


(Eighteen per cent might logically have been in- 
vestigated by lavage.) 


: 
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COMMENT 


There is need of a reliable office test for 
carcinoma of the uterine fundus, particu- 
larly in women at or just past the meno- 
pause who show a hesitant and uneven 
change in hormone titers, with an uneven 
bleeding history. The result of cytologic 
examination of a lavage specimen from the 
uterus has been revealed as a reasonably 
reliable indicator of freedom from, or in- 
volvement with, endometrial carcinoma. 
Obtaining the specimen by lavage is a 
simple and safe office procedure that can 
be carried out in almost any case. Aspira- 
tion of the uterine contents has also been 
shown (by others) to be a simple method 
of obtaining a satisfactory sample from 
the endometrium for cytologic study. These 
methods are far more reliable than the 
vaginal smear for carcinoma of the uterine 
corpus; they produce positive results in ap- 
proximately 90 per cent of the cases in 
which malignant disease is present. A 
good many “false positives” are also en- 
countered. The possible reasons for these 
errors are analyzed. A_ considerable 
amount of experience in reading smears of 
endometrial materia] will have to be ac- 
quired by the cytologist before the best re- 
sults can be accomplished. Fortunately, 
a “false positive” is not very serious. It 
means only that a few extra women who 
do not have a malignant tumor will be sub- 
jected to curettage. Such a test cannot be 
relied upon, however, for a definitive diag- 
nosis. For confirmation of a “positive” 
test or whenever there is the least doubt, 
as might occur if bleeding were to persist 
or recur after a “negative” test, endo- 
metrial tissue should be obtained by thor- 
ough curettage for histologic examination. 


RESUME 


I] nous manque un test sir pratiquable 
au cabinet du médecin dans presque tous 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


MAY, 1959 


du carcinome du fond de l’utérus, surtout 
a la période de la ménopause ou immédia- 
tement aprés (troubles hormonaux va- 
riables avec anamnése d’hémorragies irré- 
guliéres). 

L’examen cytologique d’un spécimen de 
prélévement de l’utérus s’est révélé assez 
fidéle pour le diagnostic négatif de carci- 
nome de l’endométre ou 4 son niveau. La 
technique en est simple et facile 4 exécuter 
au cabinet du médecin, pour le diagnostic 
les cas. Certains auteurs ont également 
montré que Il’aspiration du contenu de 
l’utérus donne des résultats beaucoup plus 
satisfaisants que le frottis pour le carci- 
nome du corps de l’utérus; (examen cyto- 
logique positif dans environ 90% des cas 
de tumeurs malignes). L’auteur analyse 
les causes possibles des résultats pseudo- 
positifs, 

Seule une trés grande expérience du 
cytologiste dans la lecture des frottis (ma- 
tériel de prélévement provenant de I’endo- 
métre) permettra d’améliorer les résultats. 

Un résultat pseudo-positif n’est heureu- 
sement pas grave, n’entrainant qu’un 
curettage. Mais l'on ne peut se fier 4 ce 
test pour un diagnostic définitif; il doit 
étre confirmé par un curettage approfondi 
avec examen histologique lorsque subsiste 
le moindre doute aprés un text négatif 
(persistance ou récidive d’hémorragie). 


ZUSAM MENFASSUNG 


Es besteht der Bedarf nach einer zuver- 
lassigen in der Sprechstunde durchfiihr- 
baren Untersuchungsmethode zur Diag- 
nose des Krebses des Fundus der 
Gebarmutter besonders bei Frauen im oder 
kurz nach dem Klimakterium, die einen 
zogernden oder ungleichmiassigen Wechsel 
des Hormontiters und ungleichmassige 
Blutungen aufzuweisen haben. Die Er- 
gebnisse zytologischer Untersuchungen 
von durch Spiilungen der Gebarmutter 
gewonnen Priaparaten haben sich als zu- 
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verlassig zur Entscheidung, ob ein Krebs 
der Gebarmutterschleimhaut vorliegt oder 
nicht, erwiesen. Die Gewinnung des Pra- 
parates durch Spiilung lasst sich einfach 
und ohne Gefahr in fast allen Fallen in 
der Sprechstunde ausfiihren. Andere Auto- 
ren haben gezeigt, dass auch die Ansau- 
gung des Inhalts der Gebarmutterhdéhle 
ein einfaches Verfahren zur Gewinnung 
eines Priparates ist, das zur zytologischen 
Untersuchung ausreicht. Diese Methoden 
sind viel zuverlassiger als der Vaginalab- 
strich zur Diagnose des Krebses des 
Gebarmutterkérpers und fiihren zu etwa 
90 Prozent positiven Resultaten beim Be- 
stehen einer bésartigen Erkrankung. Es 
kommt aber auch zu einer ganzen Reihe 
von “falschen positiven” Ergebnissen, Auf 
die méglichen Griinde fiir diese Irrtiimer 
wird eingegangen. Die richtige Deutung 
der Praiparate der Gebairmutterschleim- 
haut erfordert einen erheblichen Grad von 
Erfahrung, den sich der Zytologe erst an- 
eignen muss, um die besten Resultate zu 
erzielen. 

Gliicklicherweise bedeutet ein “falsches 
positives” Ergebnis nicht mehr, ais dass 
einige Frauen, die keine bésartige Neubil- 
dung haben, einer Ausschabung unterzo- 
gen werden. Die zytologische Untersu- 
chung reicht jedoch nicht aus, um eine 
endgiiltige Diagnose zu stellen. Bei jedem 
“‘positiven” Befund oder in jedem zweifel- 
haften Falle, wenn z.B. bei einem “nega- 
tiven” Befund die Blutungen fortbestehen, 
muss durch sorgfaltige Ausschabung 
Gebarmutterschleimhaut zur _histologi- 
schen Untersuchung gewonnen werden. 


RESUMEN 


Se necesita un test de ratina para diag- 
nosticar el cancer del fundus uterino, sobre 
todo cuando se presentan mujeres en la 
edad de la menopausia que muestran una 
historia de hemorragias irregulares y unos 
titulos hormonales muy dispares. 
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El examen citolégico del lavado uterino 
parece demostrar con claridad la presencia 
oO ausencia de un cancer del endometrio; 
la técnica del lavado es muy sencilla y 
puede llevarse a cabo casi siempre. Otres 
autores en cambio forman sus muestras 
para examen citol6gico por simple aspira- 
cién del contenido uterino. Desde luego 
estos métodos son de mas confianza que el 
estudio del raspado vaginal lo es para el 
cancer del cuerpo del titero. 

Hay que tener en cuenta que también 
se presentan algunos casos “falsamente 
positivos”; se analizan las causas que in- 
ducen a error u se afirma que se necesita 
mas experiencia en el estudio del raspado 
vaginal por anatomopatologos para que los 
resultados sean inmejorables. 

Pero el que haya algunos casos falsa- 


‘mente positivos no es un contratiempo; 


significa tan solo que habra que tomar 
biopsias de unas cuantas mujeres que no 
tienen cancer, pues el test no asegura el 
diagnoéstico definitivo. Para confirmarlo 
o en caso de duda (por ejemplo si conti- 
nian las hemorragias a pesar de la nega- 
tivadad del test) hay que hacer un estudio 
histol6gico del 6rgano tomando una 
biopsia. 


SUMARIO 


Ha necessidade de um teste seguro para 
o carcinoma uterino nas mulheres que 
estao atinginéo a menopausa e estao experi- 
mentando alguma modificacéo dos achados 
hormonais e tem uma historia de disturbio 
hemorragico uterino. O exame citologico 
tem se revelado um bom meio de indicar 
a presenca ou nao de um comprometimento 
do endometrio pelo carcinoma. A aspira- 
cao do conteudo uterino tem revelado a 
outros AA. ser tambem um método simples 
de obter material para a citologia. Sao 
muito mais positivos que a citologia vagi- 
nal para ca. do corpo uterino: eles produ- 
zem aproximadamente 90% de positivi- 
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dade quando ha carcinoma presente. 
Analisa as posiveis razdes dos casos de tes- 
tes duvidosos. Uma grande experiencia do 
citologista é necessaria para correta lei- 
tura das laminas. Felizmente um falso 
positivo nao é muito serio, indican do 
apenas que algumas poucas mulheres fo- 
ram submetidas 4 curetagem. Para con- 
firmagao de um teste “positivo” ou pelo 
menos quando houver divida como pode 
ocorrer quando as hemorragias voltam ou 
persistam apos um teste “negativo” o te- 
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cido endometrial deve ser submetido 4 his- 
tologia depois da curetagem. 
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The Anatomy Lesson of Professor Deyman, by Rembrandt. This Rembrandt picture is less well 

known than the “Anatomy Lesson of Professor Tulp.” It shows the cadaver with the abdomen al- 

ready dissected and the anatomist at work on the brain, which has been exposed. One of the criti- 

cisms of Rembrandt has been his designing of the nude, in which it is said that the whole figure 

was often out of proportion, the hands and feet too large or too small. In spite of the allowance for 

foreshortening in the present picture, some of these defects may be recognized. (Reproduced by cour- 
tesy of the Rijksmuseum, Amsterdam, The Netherlands.) 


—Hamilton Bailey, F.R.C.S. (Eng.), F.A.C.S., F.R.S. (Edin.), F.1.C.S. (Hon.) 
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Carbonic Anhydrase Inhibitors: Their Effect on 
Water and Electrolyte Metabolism 


in Loxemia of Pregnancy” 


JOSE FILIPE AFONSO, M.D., AND RUSSEL R. DE ALVAREZ, M.D. 
SEATTLE, WASHINGTON 


OXEMIA is a serious complication of 
resulting from an enig- 

matic derangement of physiologic 
mechanisms. Treatment is directed to- 
ward returning the patient to a state of 
metabolic homeostasis, and various means 
to attain this end are available. Of course, 
attentive vigilance over the prenatal and 
puerperal patient, so that any early signs 
and symptoms of toxemia can be brought 
under control before the condition be- 
comes advanced, is the best preventive 
measure against this complication. 

Two early warning signs of impending 
preeclampsia are edema and excessive 
gain in weight, both of which almost al- 
ways precede the appearance of proteinu- 
ria and hypertension. It seems well estab- 
lished that moderate retention of water 
and sodium does occur during normal 
pregnancy and that this retention is 
greatly augmented in patients in whom 
toxemia of pregnancy develops.t The 
mechanism responsible for the increased 
retention of sodium in toxemia of preg- 
nancy remains unknown, but it is the 
general impression that it may be related 
to a decrease in glomerular filtration rate, 
an increase in circulating steroids and an 
increase in the secretion of antidiuretic 
substances. There is strong evidence to 
show that this retention may be mediated 


*From the Department of Obstetrics and Gynecology, Uni- 
versity of Washington School of Medicine, Seattle 5, Wash- 
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through an increase in tabular reabsorp- 
tion.” 


The administration of acetazola- 
mide, a carbonic anhydrase inhibi- 
tor, increases the urinary excretion 
of sodium, chloride and potassium. 
It decreases the excretion of am- 
monia and the titratable acidity in 
toxemic patients with excessive ex- 
tracellular fluid volume. Acetazola- 
mide is an effective natriuretic agent 
for toxemic pregnant or puerperal 
patients. 

The daily administration of 250 
mg. of this agent to patients whose 
water and electrolyte imbalance has 
keen corrected produces minimal 
natriuretic and water-diuretic effect 
but a pronounced kaliuretic effect. 
This suggests the possibility that 
continuous administration of the 
drug to toxemic patients who have 
no clinical signs of excessive extra- 
cellular fluid volume may result in 
hypokalemia. 

Even though no obvious toxic ef- 
fects were noticed in the mothers or 
babies with the schedule of dosage 
used in this study, it would seem de- 
sirable to maintain vigilant control 
over not only the total dose of ace- 
tazolamide but the duration of its 
administration. 


es 


JOURNAL OF THE INTERNA'TIONAL COLLEGE OF SURGEONS MAY, 1959 


Since the enzyme carbonic anhydrase 
deals intimately with the mechanisms in- 
volved in the tubular reabsorption of 
sodium, it would seem logical to evaluate 
the usefulness of one of its inhibitors in 
the prophylaxis and treatment of the toxe- 
mia of pregnancy. Acetazolamide (Diamox 
R.) was chosen for this study. This drug 
is known to inhibit the carbonic anhydrase 
of the tubular cells, thus causing increased 
excretion of sodium and potassium. This 
is accompanied by a decrease in the ex- 
cretion of ammonia and titratable acidity.* 


Materials and Methods. — Forty-eight 
patients with toxemia of pregnancy com- 
prise the study group. These patients 
were treated during fifty hospitalizations 
by means of bed rest, a neutral ash salt- 
free diet, barbiturate sedation, hydration 
and acetazolamide. On admission, each 
patient was weighed on a specially de- 
signed bedside scale, and the serum 
sodium, potassium, chloride and carbon 
dioxide content and the blood urea nitro- 
gen level were determined. Acetazolamide 
was administered orally in a daily dose 
of 250 mg. during a first course of three 
days, discontinued for a three-day rest 
period, and given again in the same dosage 
for a second course of three days. Records 
were kept for each patient on the average 
daily intake of calories (1,200), sodium 
(30 mEq. per day), protein (90-100 Gm), 
neutral ash, and water (3,500-4,000 ml.). 


The carbon dioxide content was re- 
tested in blood drawn under oil after the 
first course of acetazolamide, after the 
rest period and after the second course of 
the drug, by the method of Van Slyke and 
J. N. Neil.t The serum concentrations of 
sodium, potassium and chloride were 
determined daily before breakfast for ten 
days. Twenty-four hour urine collections 
were obtained daily during the nine-day 
study period, and from these the total per 
diem excretion of sodium, potassium and 
chloride was ascertained. Determinations 
of serum and urinary sodium and potas- 
sium were performed with use of a Baird 
internal flame photometer (Ser. No. DB- 
2-302). Serum and urine chloride deter- 
minations were done by the method of 
Schales and Schales.® Urinary excretion of 
ammonia was determined as described by 
Van Slyke and G. E. Cullen,* and titratable 
acidity as described by Hawk, Oser and 
Summerson.? The px of the urine was 
measured with a Beckman px meter. 

In order to appraise the differences be- 
tween pregnant and puerperal patients, 
we shall consider separately an antepar- 
tum and a postpartum group, according to 
the period in which the study was car- 
ried out. 

The antepartum group consisted of 13 
patients and the postpartum group of 37 
in 23 of whose cases the diagnosis was 
made before delivery and in 14 during the 
puerperium. 


TABLE 1.—Water Intake and Urinary Output of Patients with Total Toxemia, 
Ante Partum and Post Partum: Daily Average 


Antepartum Group Postpartum Group 


Intake Output 


Intake Output, ML. 


Daily Daily Standard Daily Daily Standard 
Mean Deviation, Mean Mean Deviation, 


Mean 
Value, Ml. Value, Ml. 


Mi. Value, Ml. Value, Ml. 


1st course 3,700 3,500 


890 3,400 3,100 1,100 


Rest period 3,700 2,900 


1,300. 3,400 2,800 818 


2d course 3,800 3,200 


1,200 3,100 2,800 848 


580 


¥ 
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All data obtained from both groups of 
patients were analyzed statistically. The 
“Student t” test was used to appraise the 
differences between the means. Each of 
the differences encountered was consid- 
ered significant if the probability of its 
occurrence by chance was less than 2 in 
100. After final classification of the type 
of toxemia, which was based upon pre- 
gravid, antenatal, puerperal and postpuer- 
peral data, mean levels were obtained for 
each group. The differences between the 
mean levels in cases of the various types 
of toxemia were not evaluated statistically, 
because of the small number of patients 
with each type, 


Results. — 1. Urinary Excretion of 
Water: Accurate records of the intake and 
output of each patient were kept through- 
out the period of study. Daily averages 
of urinary output and water intake were 
determined for the first course of aceta- 
zolamide therapy, for each day of the first 
course, for the rest period and for the 
second course (Table 1). 

In order to determine the effect of the 
drug upon water excretion, the means of 
daily urinary output during each course 
of acetazolamide were compared with the 
mean output of the rest period, the exact 
values of water intake during each of these 
periods being taken into consideration. 
The differences observed were small and 
had no statistical significance. In the an- 
tepartum group the urinary output during 
the first course of acetazolamide adminis- 
tration was 3,500 ml., while during the 
rest period it was 2,900 ml. This differ- 
ence, however, could have occurred by 
chance, the probability being less than 
0.05 but greater than 0.02. 

2. Urinary Excretion of Sodium: In 
order to estimate sodium excretion, daily 
determinations of total urinary sodium 
(mEq. per twenty-four hours) and sodium 
concentration (mEq. per liter) were per- 
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formed in all cases. Daily averages were 
determined for the first course of aceta- 
zolamide (days 1, 2 and 3), for the rest 
period (days 4, 5 and 6), and for the 
second course of the drug (days 7, 8 and 
9). Mean values for these three periods 
are shown separately for antepartum and 
postpartum patients in Table 2. In both 
groups of patients a marked difference 
was noticed in sodium excretion, per twen- 
ty-four hours and per liter, between the 
first course of the drug and the rest period. 
The total amount of sodium excreted in 
urine was approximately four times greater 
during the first course of acetazolamide 
than during the resting interval, and the 
sodium concentration was three times 
greater in the first course. The difference 
between the mean of the first course and 
the mean of the rest period observed in 
both groups of patients, expressed either 
in mEq. per liter or mEq. per twenty-four 
hours, is statistically significant as evalu- 
ated by the “Student t” test (P<0.001). 

Among the patients treated before par- 
turition, the second course of the drug 
failed to elicit any increase in sodium 
excretion (mEq. per twenty-four hours or 
mEq. per liter) as compared with that of 
the rest period. The differences between 
these means are small and not statistically 
significant (01<P<0.5). In patients 
treated after delivery, the total sodium 
excretion and sodium concentrations were 
significantly increased during the second 
course of treatment as compared with the 
rest period, the probability of the differ- 
ences being P<0.001. 

When comparing the means of total 
sodium excretion (mEq. per twenty-four 
hours) of the first course of drug therapy 
with those of the second course (Table 2), 
we observed that the amount of this elec- 
trolyte excreted during the first course 
was four times as great in the antepartum 
group and twice as great in the postpar- 
tum group than the amount excreted dur- 
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ing the second course of treatment (the 
difference between these means, P<0.001). 
The differences in excretion of sodium per 
liter between the two periods were not as 
great, but they were nevertheless statis- 
tically significant (0.001<P<0.01). 

The amount of sodium excreted per 
twenty-four hours during the first course 
of acetazolamide was greater in the ante- 
partum than in the postpartum group, 
while the converse prevailed during the 
second course. Similar changes were ob- 
served in the concentration of sodium 
excreted. Although these differences ap- 
pear to be significant, statistical analysis 
showed that they could have occurred by 
chance. 

When the values for daily sodium ex- 
cretion during the first three days of drug 
therapy were considered, it became appar- 
ent that in both groups the greater na- 
triuresis occurred during the first two 
days. 

After final diagnosis of each patient’s 
particular type of toxemia had been made, 
new mean values were determined for 
each of the types. Because of the small 
number of patients with each kind of 
toxemia, it was not considered fruitful to 
subject these to statistical analysis. The 
few degrees of freedom available would 
require extremely large differences in 
order to be statistically important. 

When sodium excretion for each type of 
toxemia during the two courses of therapy 
was compared with that of the rest period, 
the changes observed were similar to those 
reported when the patients were grouped 
under the generic diagnosis of toxemia. 
The only exception was the group of post- 
partum patients with benign essential 
hypertension, in which minimal sodium 
diuresis was observed. Natriuresis in- 
creased during the second course of drug 
therapy. 

The degree of natriuresis observed in 
antepartum patients during the first 
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course of acetazolamide seemed to be pro- 
portionate to the severity of the disease. 
Patients with severe preeclampsia ex- 
creted the greatest amount of sodium; the 
mildly preeclamptic patients showed slight- 
ly less sodium diuresis, and those with 
benign essential hypertension with super- 
imposed mild preeclampsia still less. Pa- 
tients with edema only showed a lesser 
degree of natriuresis. It would thus seem 
that the degree of response paralleled the 
degree of electrolyte imbalance present. 

3. Urinary Potassium Excretion: An in- 
crease in total potassium excretion (mEq. 
per twenty-four hours) was observed in 
both antepartum and postpartum patients 
during each course of acetazolamide. The 
daily mean values for the rest period and 
for each course of drug therapy are shown 
in Table 3. In both groups of patients, the 
differences between potassium excretion 
during the rest periods and the periods 
of drug administration were statistically 
significant (P<0.001). This reflected a 
kaliuretic response to acetazolamide. This 
increase in potassium excretion was 
greater during the second course of the 
drug in the postpartum group, in which 
the differences between the mean values 
of two courses was 19.5 mEq. per twenty- 
four hours (P<0.001). In the antepartum 
group, the difference between the two 
courses of drug treatment was small 
(2 mEq. per twenty-four hours) and not 
statistically significant (P<0.5). 

In considering the potassium excretion 
per unit of urine volume (mEq. per liter), 
it was observed that there was no differ- 
ence between the values in the first course 
of acetazolamide and those in the rest 
period. During the second course the ex- 
cretion increased by 5.9 mKq. per liter in 
the antepartum group and 9 mEq. per 
liter in the postpartum group. These dif- 
ferences were statistically significant, the 
probabilities being 0.001<P<0.02 and 
P<0.001, respectively. When the ante- 
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partum and the postpartum group were 
compared, no difference was detected in 
the excretion of potassium per units of 
volume (mEq. per liter). 

The excretion of potassium per twenty- 
four hours was greater in the antepartum 
group during the first course (10 mEq.) 
and greater in the postpartum group dur- 
ing the second course (11.4 mEq.). The 
differences had no statistical significance 
(0.1<P<0.05). Estimation of the potas- 
sium excretion during each day of the first 
course of acetazolamide therapy revealed 
no change in excretion per unit of volume, 
while an appreciable increase in total ex- 
cretion of potassium occurred during the 
second day. 

Comparison of the daily mean values 
for potassium excretion for each type of 
toxemia revealed the following trends: in 


the antepartum and postpartum patients | 


the degree of kaliuresis seemed to main- 
tain an inverse proportion to the severity 
of the disease. This is in contradistinction 
to sodium excretion, which was directly 
proportionate to the severity of the tox- 
emia. Patients with edema only had the 
greatest potassium excretion, patients with 
essential hypertension and mild pre- 
eclampsia had a somewhat lower potassium 
excretion, and those with severe pre- 
eclampsia excreted the smallest amount of 
urinary potassium in response to aceta- 
zolamide. 

4. Urinary Chloride. Excretion: Daily 
averages of urinary chloride excretions 
are shown in Table 4. Here again, meas- 
urements were made separately for the 
antepartum and postpartum patients, and 
the determinations were made for each 
day of the first course of acetazolamide, 
for the rest period and for the second 
course of the drug. 

Antepartum Group: The amount of 
chloride excreted daily during the first 
course of drug therapy was twice the 
amount excreted during the rest period 
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and three times the amount excreted dur- 
ing the second course. Chloride concentra- 
tion rose in a similar manner (for the dif- 
ferences between these means, P<0.001). 
The excretion of chloride per twenty-four 
hours and per liter during the second 
course of acetazolamide was less than that 
of the rest period (0.001<P<0.01). 

Postpartum Group: In this group, too, 
the excretion of chloride per twenty-four 
hours and per liter was greater during the 
first course of the drug than it was for 
either the rest period or the second course 
of treatment. Among these patients, the 
excretion of chloride during the second 
course did not differ from that of the rest 
period. The probability that these dif- 
ferences occurred by chance is significant 
(0.001<P<0.01). 

When the antepartum group was com- 
pared with the postpartum group, the 
chloride excretion was greater in the 
antepartum group during the first course 
of the drug and in the postpartum group 
during the second course, but these dif- 
ferences could have occurred by chance, 
since the probability was greater than 
1 in 10. 

The mean values fer daily chloride ex- 
cretion, expressed as mEq. per twenty- 
four hours and as mEq. per liter for each 
day of the first course of acetazolamide, 
were evaluated. In both antepartum and 
postpartum patients the greater chlor- 
eusis occurred during the first two days. 

Urinary chloride excretions were eval- 
uated for each type of toxemia. 

Chloride excretion, like sodium excre- 
tion, was proportionate to the severity of 
the electrolyte imbalance in antepartum 
patients. The highest values were ob- 
served in patients with severe preeclamp- 
sia, while patients with mild preeclampsia 
excreted somewhat less chloride. Those 
with benign essential hypertension with 
superimposed mild preeclampsia excreted 
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a still smaller amount, while patients with 
edema only excreted the smallest amounts. 

In the postpartum group, the greatest 
chloruresis occurred in patients with 
transitory hypertension, 

5. Urinary Excretion of Ammonia; 
Titratable Acidity and Urinary pu: Uri- 
nary excretion of ammonia, titratable 
acidity and urinary px were determined 
in the cases of 5 patients of the antepar- 
tum group and 13 of the postpartum 
group. Daily averages were obtained sep- 
arately for each group during each course 
of drug therapy and in the intervening 
rest period (Figs. 1 and 2). Ammonia 
excretion and titratable acidity decreased 
in both groups during the administration 
of acetazolamide and increased during the 
rest period. The decrease in ammonia ex- 
cretion and titratable acidity during the 
second course was less marked in the ante- 
partum patients. Inversely, the urinary 
pu increased during drug administration 
and decreased during the rest period. In 
the antepartum group, the urinary px of 
the third day of the second course equaled 
that of the first day of the rest period. 
These changes are in agreement with the 
reports of other workers.® 

6. Serum Electrolytes: For estimation 
of the changes in serum sodium, potas- 
sium, chloride, and carbon dioxide content 
produced by the administration of aceta- 
zolamide, blood was drawn daily from 
each patient during the entire period of 
study. Daily mean values for serum 
sodium, potassium and chloride concentra- 
tions were determined for each three-day 
course of therapy and for the rest period. 
To detect further changes in the serum, 
potassium and chloride balances brought 
about by the two courses of drug adminis- 
tration and the rest period as well, serum 
electrolyte concentrations were compared 
for each patient on the first morning be- 
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fore acetazolamide was begun, on the first 
and last days of the rest period and on 
the first day following the second course 
of treatment. Mean values for the in- 
dividual differences were determined sep- 
arately for the antepartum and the post- 
partum groups. The values obtained are 
shown in Figure 3, above. 

The differences between the mean levels 
of serum sodium, potassium, and chloride 
concentrations in each period of study 
were minimal in both groups. Those of 
the changes that occurred in each period 
and the differences between them were 
too small to have any significance. 

The serum carbon dioxide content of 
each patient was determined on admission, 
after each course of acetazolamide and 
after the rest period. Mean values for 
these determinations were obtained for the 
antepartum and postpartum groups (Fig. 
3, above). The serum concentrations of 
carbon dioxide remained essentially un- 
changed. In the antepartum group the 
serum carbon dioxide decreased slightly 
after each course of acetazolamide. In the 
postpartum group a slight rise followed 
the first course of the drug. 

Our study indicates that administration 
of acetazolamide to patients with toxemia 
of pregnancy, in the doses used by us, does 
not significantly alter the serum electro- 
lyte concentrations. 


COMMENT 


The pharmacologic aspects of aceta- 
zolamide have been studied extensively in 
animals and in man, and appraisal of its 
clinical value in many diseases has been 
reported.® 

It has been reported that the rapid de- 
velopment of unresponsiveness to repeated 
use of this agent, even when drug-free 
intervals are spaced between periods of 
administration, appears to limit its use- 
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Fig. 1—Charts showing daily averages of ammonia excretion (above) and titratable acidity of urine 
(below). 


fulness as a diuretic.’° This self-limiting 
action seems to be due to the production 
of hyperchloremic metabolic acidosis. We 
observed a certain decrease in the effec- 
tiveness of acetazolamide after repeated 
use of the drug. This was shown during 
the first course of therapy by a gradual 
decrease in natriuresis and urinary px and 


586 


a gradual increase of ammonia excretion 
and titratable acidity. We observed that, 
contrary to our observations of antepar- 
tum patients, there was natriuretic re- 
sponse during the second course of the 
drug in postpartum patients. This dif- 
ference was probably due to the increased 
serum bicarbonate level observed in puer- 
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peral patients as a result of the disappear- 
ance of the compensated physiologic al- 
kalosis of pregnancy. The changes ob- 
served in serum electrolytes were minimal, 
and neither acidosis nor hyperchloremia 
was present. The lack of response to 
acetazolamide was observed as the water 
and electrolyte imbalances were corrected. 


No rebound phenomena followed the use 
of acetazolamide. The sodium balance, as 
measured by the sodium intake and uri- 
nary sodium output, remained normal dur- 
ing each course of therapy and during the 
rest period (Fig. 3, below). 

The excretion of potassium was _ in- 
creased during both courses of acetazol- 
amide administration, but more markedly 
so during the second course in postpartum 
patients. This is probably due to the in- 
creased endogenous production of potas- 
sium during the puerperium, which 
results in a greater concentration of potas- 
sium in the glomerular filtrate. The 
kaliuretic response was greater during the 
second course of the drug, when the water 
and electrolyte imbalance had been cor- 
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rected; this suggests that hypokalemia 
could conceivably result from prolonged 
administration of the drug to patients who 
did not have excess salt. 

It has been shown by other authors that 
the effect of carbonic anhydrase inhibi- 
tion upon chloride excretion is variable, 
increasing or decreasing it slightly or 
leaving it unchanged. We observed a 
considerable chloruretic response to aceta- 
zolamide during the first three days of 
therapy in both antepartum and postpar- 
tum patients. During the second course 
of acetazolamide, the chloride excretion 
decreased in antepartum patients and re- 
mained unchanged in those treated during 
the puerperium. 

Increase of water excretion was noted 
only in antepartum patients, during the 
first course of the drug, the water diuresis 
occurring on the second and third days. 
The electrolyte excretion (total amount 
excreted) per twenty-four hours and per 
liter was increased, and was also greater 
during the first and second days. 

The divretic response was smaller than 
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Fig. 2.—Chart showing daily average pH of urine. 
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Fig. 3.—Charts showing observations on serum 


the lyuretic. We agree with the concept 
that acetazolamide has a primary effect on 
the renal excretion of electrolytes but not 
on the renal excretion of water. Water 
was excreted as an indirect result of in- 
creased electrolyte loss and served to 
maintain stable osmolarity. 

The effect of acetazolamide is dependent 
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to a certain degree upon the concentration 
of sodium bicarbonate in the glomerular 
filtrate. Govan has shown that relative 
metabolic acidosis is present in patients 
with preeclampsia as a result of increase 
in phosphates and organic acids, possibly 
from disturbed carbohydrate metabolism. 
A slight decrease of serum bicarbonate ac- 
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companying the well-known reduced 
glomerular filtration rate of patients with 
preeclampsia will result in decreased con- 
centration of sodium bicarbonate in the 
glomerular filtrate. One would expect, 
therefore, a poor response to acetazola- 
mide in preeclamptic patients. In this 
study this was not substantiated, since the 
best response was observed in such pa- 
tients and seemed to parallel the presence 
of excessive extracellular fluid volume and 
the severity of preeclampsia. 

In evaluating the toxic and side effects 
of acetazolamide, one must know the dis- 
tribution and role of carbonic anhydrase, 
an enzyme present in various organs and 
tissue fluids. The erythrocytes have the 
highest concentration of carbonic anhy- 
drase of all the tissues in the body. In 
fetal blood the concentration is much 
lower. In adults acetazolamide does not 
significantly alter the erythrocyte concen- 
tration of active carbonic anhydrase, but 
no similar studies have been carried out 
with newborn infants. In certain doses, 
acetazolamide administered to dogs! and 
man!” may interfere with the release of car- 
bon dioxide from the pulmonary capillary 
blood to the alveoli. This fact is insignif- 
icant if the drug is used in therapeutic 
dosages, but in the human being it does 
raise the question of possible interference 
with respiratory exchange between mother 
and fetus, since the concentration of car- 
bonic anhydrase in fetal blood is much 
lower. 

Even though the role of encephalic car- 
bonic anhydrase is not well known, it is 
reasonable to wonder whether its inhibi- 
tion in infants may not produce noxious 
effects upon the higher centers of the fetus 
in utero. Acute and chronic toxic states 
caused by the inhibiting action of aceta- 
zolamide on carbonic anhydrase have been 
studied in dogs and rats, and, to a certain 
extent, in monkeys and in man.'* Of the 
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various signs of toxicity which have been 
reported in connection with the drug, the 
more common ones are drowsiness, pares- 
thesias, and numbness or tingling in the 
face or the extremities.’ Drug fever and 
agranulocytosis have been encountered 
only rarely.’ In my patients no side reac- 
tions of any sort were noticed, nor were 
any toxic effects observed in babies, either 
at birth or during breast feeding, when 
their mothers had been given acetazola- 
mide. 

Summary of Results——lIn both the ante- 
partum and postpartum groups of patients 
with toxemia of pregnancy, a remarkable 
increase in natriuresis and a smaller in- 
crease in chloruresis and kaliuresis was 
observed during the first course of aceta- 
zolamide. 

In the antepartum group, the second 
course of the drug failed to alter the ex- 
cretion of sodium. The excretion of chlo- 
ride was decreased, but the potassium ex- 
cretion was increased. The concentrations 
of sodium and chloride were increased, 
while there was no significant change in 
the concentration of the potassium ex- 
creted. In the postpartum group, no 
change was encountered in chloride excre- 
tion, but there was a significant increase 
in total excretion of sodium and potassium 
and in the concentration of these ions dur- 
ing the second course of treatment. 

In both groups of patients, ammonia 
excretion, titratable acidity and urinary 
pu changed during periods of drug ther- 
apy, as has been reported by other 
workers. 

The serum concentrations of sodium, 
potassium, chloride carbon dioxide re- 
mained essentially unchanged during the 
ten days of study. 

In neither group of patients was the 
excretion of water significantly altered by 
the administration of acetazolamide. 
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SCHLUSSFOLGERUNGEN 


1. Die Verabreichung von Acetazolanid, 
einem kohlensauren Anhydrasehem- 
mungsstoff, erhéht die Wasserstoffionen- 
konzentration des Harns und die Ausschei- 
dung von Natrium, Chlorid and Kalium 
aus der Blase. Es fiihrt zu einer Harab- 
setzung der Ammoniakausscheidung und 
des titrierbaren Sauregehalts bei toximi- 
schen Kranken mit einem Ubermass an 
extrazelluliarem Fliissigkeitsvolumen. 


2. Acetazolanid ist ein wirksames Mit- 
tel zur Anregung der Natriumausschei- 
dung bei toxiimischen Schwangeren oder 
Wochnerinnen. 


3. Bei Kranken, bei denen das gestérte 
Gleichgewicht des Wasser- und Elektro- 
lytenhaushalts korrigiert worden ist, ruft 
die Verabreichung einer taglichen Dosis 
von 250 mg des Mittels nur einen min’ma- 
len Einfluss auf die Ausscheidung von 
Natrium und Wasser hervor; es besteht 
die Méglichkeit, dass die fortgesetzte An- 
wendung des Mittels bei toxamischen 
Kranken, die keine klinischen Zeichen 
eines iibermdssigen extrazelluliren Fliis- 
sigkeitsvolumens aufweisen, zu einem 
Mangel an Kalium im Blut fiihrt. 

4. Obgleich mit der im vorliegenden 
Studium angewandten Dosis keine offen- 
sichtlichen toxischen Wirkungen bei den 
Miittern oder den Siuglingen beobachtet 
wurden, erscheint es doch wiinschenswert, 
nicht nur die Gesamtdosis des verabreich- 
ten Acetazolanids sondern auch die Dauer 
der Anwendung des Mittels sorgfaltig zu 
iiberwachen. 


CONCLUSIONS 


1. L’administration d’acétazolamide, une 
anhydrase carbonique inhibitrice, aug- 
mente le pH urinaire et l’excrétion de 
sodium, de chlorure et de potassium par la 
vessie. Elle diminue |]’excrétion d’ammo- 


niaque et l’acidité-dosable chez les malades 
toxémiques présentant un excés de liquide 
extracellulaire. 

2. L’acétazolamide est un agent natriu- 
rétique efficace chez les femme encientes 
et puerperale atteintes de toxémie. 

3. L’administration quotidienne de 250 
mg de ce produit aux malades dont le 
déséquilibre des liquides et des électrolytes 
a été corrigé, produit des effets natriuré- 
tiques et aquadiurétiques minimes. II 
existe la possibilité que l’administration 
continue de ce médicament 4 des malades 
toxémiques ne présentant pas de signes 
cliniques d’un excés de liquide extracellu- 
laire provoque de l’hypokalémie. 

4. Malgré l’absence d’effets toxiques 
évidents chez les méres ou les nouveaux- 
nés avec les doses utilisées pour cette 
étude, il semble indiqué de maintenir un 
controle vigilant non seulement sur la dose 
totale administrée mais aussi sur la durée 
du traitement. 


CONCLUSIONI 


1. La somministrazione di acetazola- 
mide, aumenta il pH urinario e l’elimina- 
zione di sodio, cloro e potassio; diminuisce 
Veliminazione di ammonio e abbassa I’aci- 
dita titolabile nei malati tossiemici con un 
volume eccessivo di liquido extracellulare. 

2. L’acetazolamide ha una spiccata effi- 
cacia sull’eliminazione del sodio nelle tos- 
siemie gravidiche o nel puerperio. 

3. La somministrazione giornaliera di 
250 mg di questo farmaco a pazienti in cui 
lo sbilancio idroelettrolitico sia gia stato 
corretto ha un effetto minimo sull’elimina- 
zione del sodio e dell’acqua. 

4. Benché non si sia mai avuto alcun 
effetto spiacevole né sulle gravide né sui 
neonati, tuttavia anche alle dosi consigli- 
ate é opportuno sorvegliare attentamente 
il dosaggio e la durata di somministra- 
zione del farmaco. 
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CONCLUSIONES 


1. La administracion de acetazolamida, 
un inhibidor de la anhidrasa carbénica, 
aumenta el pH de la orina y la excrecién 
de cloro, sodio y potasio. Asi mismo dis- 
minuye la excrecién del amoniaco y la 
acidez intratable de los enfermos toxémi- 
cos con excesivo volumen liquido extrace- 
lular. 

2. La acetazolamida es un evidente eli- 
minador del sodio en la toxemia del em- 
barazo y en puerperio. 

3. La administracién diaria de 250 mg. 
de este producto a enfermos cuyo balance 
de agua y electrolitos alterado ha sido cor- 
regido, produce un efecto minimo sodio- 
diurético e hidrodiurético, lo que hace 
posible que la dosis continuada de la droga 
en enfermos toxémicos sin signos clinicos 
con excesivo liquido intracelular conduzca 
a la hipokalemia. 

4, Aun cuando con las dosis citadas en 
este trabajo no se han producido efectos 
téxicos en nifios 0 madre, es conveniente 
mantener un control vigilante no sclo sobre 
la dosis total sino a lo largo de todo el 
tiempo de administracion. 


CONCLUSOES 


1. A administracaéo de acetazolamide, 
um inhibidor de anhidrase carbonica, 
aumenta o Ph urinario e a excrecéo de 
sodio, cloretos e potassio. Faz decrescer 
a excrecao da amonia e de acidosa dos pa- 
cientes toxemicos com volume extracelular 
excessivo. 

2. A acetazolamide é um natriuretico 
eficiente para a toxemia gravidica ou 
puerperal. 

3. A administracéo diaria de 250 mg 
quando o balanco eletrolitico é normal pro- 
duz um efeito hidrico e sodicio minimo, 
levando, nos pacientes toxemicos sem si- 
nais clinicos de volume liquido extracelu- 
lar excessivo a uma hipocaliemia. 
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4. Emboram nao tenham sido assinala- 
dos efeitos toxicos nas maes e filhos com 
a dosagem usada neste estudo, mostra-se 
desejavel manter 2 vigilancia sobre a dose 
total e duracaéo do tratamento pela aceta- 
zolamide. 
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In addition to sensitiveness to horses, some people are sensitive to cattle, to sheep, 
hogs, dogs, cats, rabbits, mice, chickens, ducks, and geese. Many individuals are 
known to be sensitive to chicken feathers and have attacks of asthma whenever they 
Many patients long subject to asthmatic attacks have 


sleep on a feather pillow. 


seen a complete disappearance of their symptoms when they abandoned the use of 


sleeping-pillows. 


—Major 
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Ophthalmologic Surgery 


A New Type of Tendon Transplant Operation 
for Abducens Paralysis 


has two main component problems 
that must be solved in order to obtain 
a good result. The main one consists of 
balancing the pull of the internal rectus 
muscle against that of the externus; the 


Te operation for abducens paralysis 


second, of strengthening the abducting 


power of the eye by transplantation of the 
superior and inferior recti in such a man- 
ner as to enhance their secondary function 
of abduction. 

Spaeth! discussed in detail the futility 
of the tendon transplant operation when 
the paralyzed eye does not move spontane- 
ously to the midline when both eyes are 
directed to the paralyzed side. If the 
paralyzed eye cannot do this, a preliminary 
recession of the internal rectus muscle is 
indicated, or it may even be necessary to 
do this at a subsequent operation. At any 
rate, he advised against doing a tendon 
transplant and a recession of the internal 
rectus simultaneously. Lateral rectus re- 
section, however, is done at the same time. 

Berens* usually combines both a resec- 
tion of the lateral rectus and a recession 
of the internus with the tendon transplant 
unless there is a definite contraindication, 
such as a poor near point of convergence 
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The basic elements of a successful 
tendon transplant for abducens pa- 
ralysis are discussed, and a simpli- 
fied procedure is described, which 
does not require splitting the tendons 
of the vertical recti. Two cases are 
reported, with preoperative and post- 
operative illustrations, showing that 
vertical muscle balance has been 
preserved. 


or a greater esotropia for far than at near 
vision. He believes that if a recession of 
the internus is possible, it will greatly en- 
hance the end result. 

Unless this main problem of lateral bal- 
ance is solved in each individual case, the 
tendon transplant operation is doomed to 
failure. In my own opinion, the use of 
the forced duction test is of great help in 
arriving at a decision, and if at operation 
the eye rotates easily in both lateral direc- 
tions the second step of the operation (ten- 
don transplant) may be carried out. 

Berens’ modification of the original 
Hummelsheim operation (Fig. 1) is prob- 
ably the most popular today. Figure 2 
shows my own procedure, in which, in- 
stead of splitting the superior and inferior 
rectus tendons, all that is necessary is to 
transplant the intact tendons midway be- 
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Fig. 1.—Berens’ modification of the tendon trans- 
plant operation. 


tween the lateral and vertical rectus muscle 


insertions. A double-armed No. 00000 
chromic catgut suture is passed through 
the tendon in the following manner: First 
a central bite is taken and a square knot 
made, tying the central fibers; then each 
arm is threaded through the sides and a 
whipstitch taken at each border. The steps 
taken are depicted in Figure 3. This is 
the type of suture I use on the lateral recti 
also, for either recession or resection. The 
technic of transplanting the entire tendon 
offers the following advantages over split- 
ting the tendons: 

1. It is much more easily performed. 

2. It is less hazardous, because the very 
thin halves of the tendon may conceivably 
tear during the operation. 

3. It maintains the integrity of the ten- 
dons. 

4. The secondary abduction function of 
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the vertical recti is greatly enhanced. 

When the idea of this modification first 
occurred to me, the possibility of disturb- 
ing vertical function had to be taken into 
consideration. Logical reasoning, however, 
can only conclude that, even if vertical 
muscles are split in two, the resultant pull 
will be exerted halfway between the two 
tendon slips. The real proof of this state- 
ment can be found only in actual operation, 
of course. This is a report of two such 
operations, in neither of which did verti- 
cal imbalance occur and in each of which 
the paralyzed eye could abduct and adduct 
30 are degrees postoperatively (total of 60 
degrees). 


Fig. 2.—Author’s modification, showing trans- 

plantation of the intact superior and inferior 

rectus tendons halfway between their points of 
insertion and that of the lateral rectus. 
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CASE 1.—A 9-year-old boy with complete 
congenital paralysis of abduction of the left 
eye had vision of 6/6 in each eye, with third- 
degree fusion. Since the eye moved to the 
midline spontaneously when looking to the left 
(Fig. 4A, B and C), the internal rectus muscle 
was not recessed. The lateral rectus was left 
intact and the superior and inferior recti 
transplanted midway between their insertions 
as shown in Fig. 5, A - H inclusive. The 
forced duction test at the end of the operation 
showed difficult abduction. The result of this 
operation was disappointing, and six weeks 
later a 5 mm. recession of the internal rectus 
was performed, with a good final result. The 
affected eye can rotate in and out more than 30 
arc degrees as measured on the perimeter. Ver- 
tical motion is not affected (Fig. 6, A - F inclu- 
sive). 

CASE 2.—A 4-year-old girl had congenital 
abducens paralysis of the left eye. The eye 
moved to the midline spontaneously when look- 
ing to the left (Fig. 7, A, B and C). The ver- 
tical recti were transplanted in the manner 
aforedescribed. Forced duction revealed lack 
of lateral mobility of the eye; therefore, a 4 
mm. recession of the internus was done, with 
a 4 mm. tuck of the lateral rectus muscle, all 
at the same sitting. The result is shown in 
Fig. 8, A - EF inclusive. There is no vertical 
imbalance, and lateral motion is 30 are degrees 
each way as measured on the perimeter (total 
of 60). The child’s vision is 6/7 in both eyes, 
with second-degree fusion. 


COMMENT 


A review of the English literature shows 
that at least two other investigators hit 
upon the same idea before it occurred to 


Fig. 4 (Case 1) 


.—Patient looking to the right (A), in primary position 
left (C). 
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Fig. 3.—A double-armed No. 00000 chromic cat- 

gut suture is used. A central bite is first taken 

(1) and a square knot tied (2); then each arm 

is threaded through the sides and a whipstitch 
taken at each border (3, 4). 


me. Hildreth* mentioned it in 1953, with 
the report of a most interesting experi- 
ment. While operating on a young man for 
esotropia, with local anesthesia, he com- 
pletely severed the internal and external 
recti from their insertions. No horizontal 
movement was now possible. The tendons 
of the vertical recti were then exposed, 
and a loop of silk thread was passed around 
them to approximate them (Fig. 9). The 


more the loop was tightened, the better 
could the patient abduct while on the oper- 
ating table, showing that no training was 
required and displacement of the tendons 
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Fig. 6.—Postoperative appearance of patient in Case 1. Patient looking to right (A), in primary 
position (B), looking to left (C), looking up ani down and to left (D, E), showing no impair- 
ment of vertical rectus action. 


Fig. 5 (opposite).—Tendon transplant operation. Superior rectus isolated (A); bite taken in center 
of tendon (B); square knot tied (C); arms have been threaded through the sides and a whipstitch 
taken at each border, tendon cut free (D); lateral rectus demonstrated (EZ); needles having passed 
through sclera, tendon is now anchored (F') in new position (superior rectus stump, 1; superior 
rectus tendon, 2; lateral rectus, 3). Same procedure has been done below (G). (Inferior rectus stump, 
1; inferior rectus tendon, 2; lateral rectus, 3); conjunctiva closed with No. 00000 plain catgut (H). 


596 


: 
= 
or 
| : 


597 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


B 


Fig. 


MAY, 1959 


iC 


7.—Preoperative appearance in Case 2. Patient looking to right (A), in primary position 


(B), and looking to left (C). 


laterally is all that is required. Hildreth 
then removed the suture and finished the 
operation for esotropia as planned. He did 
not pursue this idea any further, however, 
because of O’Connor’s experiences. 
O’Connor‘ actually performed the total 
tendon transplant operation for abducens 
paralysis in 6 cases. In none was the in- 
ternus cut. The results were variable, and 
in the last case he obtained a ‘“‘marked ver- 
tical deviation” that required another oper- 
ation. He did not identify the type of 
hypertropia obtained, but it made him 


Fig. 8.—Postoperative appearance of patient in Case 2. Patient looking to right (A), in primary 
position (B), looking to left (C), and looking up and down and to left (D, EF), showing no impair- 
ment of vertical rectus action. 


abandon the procedure in favor of trans- 
planting the medial thirds. In my opinion 
there is a good possibility that this verti- 
cal deviation might have occurred no mat- 
ter what type of transplant was used. It 
is not always possible to state preopera- 
tively whether a patient has hypertropia 
or not, since the eyes cannot be examined 
in all cardinal directions of gaze. A latent 
vertical deviation can therefore easily be- 
come manifest once the patient can move 
the eye toward the paralyzed side. I:am 
therefore convinced that the many advan- 
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cédé simplifié est décrit, qui n’exige pas la 
division des tendons des grands droits. 
Deux cas sont rapportés avec illustrations 


Fig. 9.—Hildreth’s experiment. The lateral recti 
have been completely severed from their insertions 
and a temporary silk suture passed around verti- 
cal recti, approximating them over temporal side 


of globe. Patient could then abduct eye. 


tages of this simplified procedure make it 
the operation of choice, especially since 
vertical action is not affected. 


RESUMEN 


Se trata en este trabao de los elementos 
basicos para el éxito del transplante tendi- 
noso a la pardlisis de la abduccién que no 
requiere transfisidn logitudinal de los ele- 
mentos verticales del tendén. Se presentan 
dos casos, incluyendo el pre y el postopera- 
torio que muestran cémo se ha conservado 
la organizaci6n vertical. 


RESUME 


Les éléments de base d’une bonne trans- 
plantation de tendon en cas de paralysie 
des abducteurs sont discutés, et un pro- 


montrant |’état pré- et post-opératoire; 
l’équilibre musculaire a été conservé dans 
la verticale. 


SUMARIO 


Sao discutidos pelo A. os elementos basi- 
cos dos enxertos tendinosos para paralisia 
do abductor que descreve um metodo sim- 
plificado. Apresenta dois casos com ilus- 
tracdes pre e pos operatorias mostrando 
que o equilibrio muscular pode ser preser- 
vado. 


ZUSAM MENFASSUNG 


Die grundlegenden Voraussetzungen fiir 
eine erfolgreiche Transplantation der Seh- 
nen bei Fallen von Lahmung des N. abdu- 
cens werden erértert. Es wird ein verein- 
fachtes Verfahren beschrieben, das keine 
Spaltung der Sehnen der vertikalen Rek- 
tusmuskeln erfordert. An Hand von II- 
lustrationen vor und nach der Operation 
wird iiber zwei Falle berichtet, die zeigen, 
dass die Balance der vertikalen Muskeln 
erhalten blieb. 


RIASSUNTO 


Vengono discussi gli elementi necessari 
quando si voglia esequire con successv il 
trapianto tendineo per la paralisi dell’ab- 
ducente e viene descritta una tecnica sem- 
plificata che non comporta la sezione del 
tendine del muscolo retto. Vengono ripor- 
tati due casi. 
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Editorial 


Reflections on the Conquest of Pain, 


Infection and Hemorrhage 


EUGENE M. K. GEILING, M.D., F.I.C.S. 
CHICAGO, ILLINOIS 


VER since man’s advent on earth 
E three great evils have plagued him: 
pain, infection and hemorrhage. 
These same terrors embittered the healing 
art and impeded its progress for many 
centuries. Then in a relatively short space 
of time, the quarter century from about 
1846 to 1873, a new era dawned. In this 
brief span the three evils aforementioned 
were suddenly robbed of most of their 
terror. Probably more was accomplished 
in this short period to place surgery on 
a truly scientific basis than in all the cen- 
turies that preceded this wondrous period 
(Halsted). 

Introduction of Anesthesia.—Pain pre- 
sented what seemed an insoluble problem 
to the surgeon, even though such sub- 
stances as alcohol, mandragora, and opi- 
ates as well as physical methods, had been 
known and used for centuries. The best 
surgeons of the day were those who 
worked rapidly. For example, an efficient 
surgeon, before the discovery of anes- 
thesia, could hack off a limb in thirty sec- 
onds. The seemingly insurmountable 
problem of pain was largely resolved with 
dramatic suddenness in 1846, with the in- 
troduction of ether as an effective general 
anesthetic. 

Surgery was thus largely freed from 
one of its three great evils. The story of 
this discovery has been told factually as 
well as dramatically in many places. A 
few additional comments seem warranted, 


however, to link antisepsis, asepsis and 
anesthesia with surgical development. 
The immediate benefits to humanity of 


During the forthcoming months of 
1959 and as long thereafter as pos- 
sible, the editorial pages of the 
Journal of the International College 
of Surgeons will be occupied by 
presentations of rare and extraordi- 
nary historic value, the lectures pre- 
sented at the International Surgeons’ 
Hall of Fame on medical and surgi- 
cal history from the earliest recorded 
achievements to those of cur own 
times. We believe that Journal read- 
ers who were not able to aitend the 
lectures will find them as exciting as 
did the audiences present at their 
delivery. The story of progress in 
the healing arts and the giants of 
medicine and surgery to whom we 
owe the amazing brilliance and 
scope of modern achievement is in- 
trinsically thrilling and is a vital 
part of the education of every cul- 
tivated man and woman, inside or 
outside the profession. It is al- 
together fitting that it should appear 
in these pages, since the Interna- 
tional College of Surgeons is first, 
last and always a teaching institu- 
tion. 
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Fig. 1.—Theodoric de Lucca (thirteenth century). 

From fourteenth century manuscript in the li- 

brary of the University of Leiden. Picture from 

The Surgery of Theodoric-Eldridge Campbell and 

James Colton, Appleton-Century-Crofts, Inc., 
1955. 


the discovery of anesthesia and its great 
influence upon medical science have never 
been questioned. William H. Welch refers 
to this discovery as “the happiest gift ever 
conferred upon mankind by medical sci- 
ence”; Weir Mitchell calls it “the death 
of pain.” 

A fact not generally recognized is that 
the first actual use of ether to produce 
deep anesthesia in human subjects was a 
daring, as well as a risky, procedure per- 
formed by surgeons and dentists who had 
little or no training in experimental meth- 
ods, even though animal experimentation 
was already well recognized in physiologic 
research. 

Ether anesthesia was widely employed 
immediately after the public demonstra- 
tion of its efficacy by Morton in 1846. It 
is regrettable that the principals, Morton, 
Wells and Jackson, were not actuated by 
idealistic motives in furthering the proper 
use of ether; they were concerned much 
more with personal gain. Their ultimate 
tragic fate is now a well-known fact of 
history. 

Chloroform, too, was widely used in the 
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British Isles soon after Simpson’s initial 
use of it in 1847. The improper use of 
both these agents caused a number of 
deaths. Much credit, however, belongs to 
John Snow of London, a prominent phy- 
sician who recognized early the great 
value of these new agents, and stated that 
deaths caused by these drugs were due to 
their improper use, Through experimen- 
tation he devised suitable inhalers, de- 
scribed the different stages of anesthesia 
and showed that the depth of anesthesia 
paralleled the concentration of the anes- 
thetic in the blood. Snow’s work pointed 
the way toward a more rational use of 
chloroform and ether, eventuating in a 
marked reduction in the death rate asso- 
ciated with these agents. 

Another important fact that needs spe- 
cial emphasis is that the introduction of 
ether and of chloroform was not quite the 
perfect boon to mankind that had gen- 
erally been supposed. It is true that their 
use (a) spared the patient much suffer- 
ing, (b) enabled the surgeon to work more 
slowly with less tension, and (c) thereby 
facilitated the control of hemorrhage. 

Although these new anesthetics did 
make possible many more operations, the 
surgeon still had to operate with the ter- 
ror of infection constantly plaguing him. 
The postoperative mortality rate actually 
increased; and this state of affairs caused 
great concern to many surgeons, who still 
operated in unhygienic rooms with un- 
clean instruments and dressed in street 
coats often spattered with the blood and 
pus of previous operations. “Sepsis was al- 
most inevitable, and the mortality from 
erysipelas, septicemia, and hospital gan- 
grene rose in many cases to 90%. Pus that 
localized was ‘laudable’ pus, and was (gen- 
erally) deemed essential for healing. Heal- 
ing by ‘first intention’ was rarely observed. 
Because there was lacking a knowledge of 
the cause of secondary infection and of 
effective methods of preventing it, the 
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surgeon of that era predicted that the 
abdomen, the brain, and the chest are for- 
ever shut from the intrusions of the sur- 
geon.” 

Introduction of Antisepsis.—Early His- 
tory: As early as the thirteenth and four- 
teenth centuries there were a few sur- 
geons who were convinced that “laudable 
pus” was not necessary for wound healing. 
In the thirteenth and early fourteenth 
centuries at least three surgeons—Hugo 
de Lucca (circa 1160-1257), his son and 
follower, Theodoric (1205-1298) and 
Henry de Mondeville (1260-1320), the 
pupil of Theodoric, refuted the “laudable 
pus” idea. 

The views of Theodoric de Lucca are 
especially significant. He is generally re- 
ferred to as the forerunner of both mod- 
ern anesthesia (soporific sponge) and anti- 
septic surgery. He insisted that suppura- 
tion or pus formation in wounds was un- 
necessary and undesirable. “It is not 
necessary,” he said, “that pus should be 
generated in wounds. No error can be 
greater than this. Such a practice is in- 
deed to hinder nature, to prolong the dis- 
ease, and to prevent the conglutination and 
consolidation of the wound” (Book II, ch. 
27). Sir, Clifford Allbutt points out that 
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Fig. 3.—Joseph Lister, taken about the time he 
developed his antiseptic surgical technic (1865). 


this simple, direct statement makes Theo- 
doric one of the most original surgeons of 
all time, for only Mondeville (his pupil) 
and Paracelsus upheld these principles 
before Lord Lister and von Bergmann. In 
the long interregnum “The advocates of 
suppuration won all along the line.” 
Theodoric urged cleanliness and the use 
of alcohol or wine to cleanse the wound. 
He rejected Galen’s pastes and salves, the 
application of which was the generally ac- 
cepted method of treating wounds. He was 
convinced that healing by first intent could 
be accomplished through cleanliness and 
approximation of the edges of the wound. 
Theodoric’s ideas were not accepted, and 
he was subjected to very severe criticism 
by most of the physicians of his time. Even 
Guy de Chauliac, the most eminent sur- 
geon of the fourteenth century, attacked 


D 
K 
3) 
Fig. 2.—Steam spray used by Lister (use aban- ie 
| 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


his views on wound healing and referred 
to him as a copyist and a plagiarist. 

Another kindred spirit who emphasized 
cleanliness was a sixteenth century barber 
surgeon and the greatest surgeon of the 
Renaissance, Ambroise Paré. He empha- 
sized the healing power of nature and re- 
jected the use of boiling oil, substituting 
turpentine as a cleansing agent. He did, 
however, subscribe to the necessity of pus 
formation in wound healing. 

Toward the end of the eighteenth cen- 
tury the infectious nature of childbed 
fever was beginning to be recognized, espe- 
cially in Britain, by such men as William 
Smellie, William Hunter, John Leake, 
Alexander Gordon (of Aberdeen) and 
notably Charles White, of Manchester, 
who in 1773 wrote “A Treatise on the 
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Management of Pregnant and Lying-In 
Women.” In this paper he advocated the 
use of emollient and antiseptic injections 
into the uterine cavity in cases where the 
lochia had become fetid. He insisted upon 
strict cleanliness and adequate ventilation. 

In the field of obstetrics also, Ignaz Sem- 
melweis (1818-1865) and Oliver Wendell 
Holmes (1809-1894) stressed the impor- 
tance of cleanliness in reducing mortality 
due to childbed fever. Oliver Wendell 
Holmes, perhaps best known for his Medi- 
cal Essays (Baton, 1888) and as a man of 
letters, in 1843 wrote a very provocative 
essay, “The Contagiousness of Puerperal 
Fever.” In this medical classic, which he 
read before the Boston Society of Medical 
Improvement, he pointed out that this dis- 
ease was frequently carried by the doctor 


Fig. 4.—Robert Liston performing the first operation with ether anesthesia in Britain at Univer- 
sity College Hospital, London, in December 1846. Joseph Lister (leaning forward, upper left) was a 
spectator on this occasion. (From: Lord Lister. By: Douglas Guthrie.) 
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from one patient to another, or from a 
patient with erysipelas to a mother re- 
cently delivered of a child. Holmes re- 
garded the dissecting room as a source of 
infection; he advised washing the hands 
in chloride of lime and changing clothes 
before attending a confinement. Needless 
to say, his views were vigorously attacked 
by the leading obstetricians of the day. 
Holmes’s essay was published four years 
before Semmelweis’s contribution to the 
problem. Holmes, however, did little to 
implement his views. Semmelweis, on the 
other hand, forbade students and phy- 
sicians to enter obstetrical wards directly 
from the dissecting room or from an 
autopsy. He required them to wash their 
hands thoroughly in a solution of chloride 
of lime. After this innovation was intro- 
duced the mortality rate dropped from 18 
per cent to 1 per cent; nevertheless, his 
views were so vigorously attacked by his 
colleagues that he was forced to resign. 
He had a severe nervous breakdown and 
died in a mental hospital at the early age 
of 46. 

Pasteur and Lister: From the foregoing 
brief review, it is apparent that there 
were partially successful, even though 
empirical; attempts to lower the mortality 
rate associated with childbed fever and 
surgical infections by cleanliness and the 
use of disinfectants. What surgery has 
become today it owes in large measure to 
the experimental work of Louis Pasteur 
and Joseph Lister, who were instrumental 
in “smashing the spectre of infection as it 
haunted the surgeon.” Their contributions 
were so revolutionary that many his- 
torians have divided the entire history of 
surgery into two epochs—before and after 
Lister. 

Joseph Baron Lister (1827-1912), one 
of the greatest figures in medical history, 
was not only a skillful surgeon but a sea- 
soned investigator. While a medical stu- 


EDITORIAL 


dent in the University of London he did 
several highly creditable pieces of re- 
search, and published four research papers 
shortly after receiving his degree in medi- 
cine. After graduation he went to Edin- 
burgh and served under Syme, the leading 
British surgeon of his day. Then he was 
called to the Chair of Surgery in the Uni- 
versity of Glasgow (1860), and it was 
here that he began his epoch-making re- 
searches which led to the development of 
the technics of antiseptic surgery. 

Lister was distressed at the prevalence 
of hospital gangrene and the high mor- 
tality rate following surgical procedures 
that were technically correct. He also 
noted that open wounds, notably compound 
fractures, were much more liable to in- 
fection than injuries and simple fractures 
in which the skin remained intact. He 
sought every available means of reducing 
this high mortality in his surgical wards. 
In spite of extreme cleanliness and the 
use of a solution of potassium perman- 
ganate (Condy’s fluid) and other deodor- 
ants, the incidence of infection and septice- 
mia showed little improvement. He was 
convinced, however, that wounds need not 
secrete pus, and that healing could take 
place by “first intent.” The question re- 
mained with him how to reduce infection 
and consequent death following operation. 
In his research work on inflammation, he 
was led to suspect that the cause of sup- 
puration and infections of wounds was not 
the gases of the air, as was commonly be- 
lieved, but something carried by the air. 
When he discussed this problem with 
Thomas Anderson, the professor of chem- 
istry at the University of Glasgow, the 
latter called his attention to the work of 
Louis Pasteur. Lister immediately studied 
Pasteur’s work and appreciated its sig- 
nificance. 

Pasteur’s researches, published before 
1865, were the clues from which Lister 
developed his antiseptic surgery: 
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Between the earliest recorded period and the early 19th Century little advance was made in 


the treatment of war wounds. Here we see some of the stages through which modern methods 


of treatment developed. 


“Putrefaction is a species of fermenta- 
tion. 

“It is caused by the growth of micro- 
organisms and does not occur independ- 
ently of their presence. 

“The micro-organisms that produce fer- 
mentation and putrefaction are carried by 
the air on the dust that floats in it. They 
also occur on and in solid and liquid sub- 
stances, 


Fig. 5.—Some historical highlights in the treatment of war wounds. Taken From Molecules Against 
Microbes, by E. S. Duthie. London. Sigma Books Ltd., 1946. 


“These micro-organisms can be de- 
stroyed by heat and other agencies or 
separated from the air by filtration. 

“Certain recognizable organisms pro- 
duce definite and distinct fermentative 
processes. 

“All of these organisms require oxygen. 
Some of them flourish only in the presence 
of free oxygen (aerobic), others only in 
its absence (anaerobic). The latter ac- 
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quire their oxygen from the bodies which, 
by their growth, they are causing to fer- 
ment and putrefy. 

“Many natural animal and vegetable 
products have no tendency to ferment or 
putrefy, even in the presence of oxygen, 
if collected with proper precautions and 
kept uncontaminated in sterilized vessels. 

“Spontaneous generation has never been 
observed to occur and thus may be re- 
garded as a chimera.” 
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Fig. 5.—Continued 


Pasteur’s notable discoveries fired Lis- 
ter to seek means of destroying the or- 
ganisms. He reasoned correctly that if the 
microbes were the cause of suppuration, 
then means must be sought to destroy 
them, and if they were destroyed, healing 
of wounds by first intention could be ob- 
tained. He then sought effective agents, 
other than heat, to destroy them. 

After experimenting with various 
chemicals he decided to use carbolic acid, 
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Fig. 6.—Louis Pasteur. 


or phenol. This he employed not only on 
dressings and operative instruments but 
as a spray in an attempt to sterilize not 
only the operative field but the air in the 
operating room. Gradually he adopted 
milder antiseptics and steam sterilization 
for his instruments (introduced by von 
Bergmann) and dressings. He also aban- 
doned the use of the spray in 1887. He 
insisted that everything that touched the 
wound must be clean and treated with the 
antiseptic. 

His method, known as antiseptic sur- 
gery, immediately yielded gratifying re- 
sults. Surprisingly, however, his colleagues 
were critical of his methods, and relatively 
few of them adopted the new procedures 
until much later. It was the Franco- 
Prussian War of 1870 that was responsible 
for the acceptance of Lister’s method of 
treating wounds. The Army surgeons on 
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both sides used Lister’s technic with suc- 
cess, thus greatly reducing the mortality 
from battle wounds. Lister himself wrote 
an article entitled ‘““A Method of Antiseptic 
Treatment Applicable to Wounded Soldiers 
in the Present War,”’ which was published 
in the British Medical Journal in 1870. 
In this he described a simple method of 
dressing gunshot wounds with carbolic 
lotion and carbolized oil, with such dress- 
ing materials as were likely to be on hand 
in the ambulances of that day. He ex- 
plained also how the essential objects of 
the treatment could be applied in the man- 
agement of compound fractures. 

Lister’s methods, at first ridiculed, were 
progressively accepted, from the experi- 
mental domain to the atmosphere of the 
clinic. Lister was fortunate to witness dur- 
ing his lifetime the full acceptance of his 
great discovery and to end his days in 
worldwide acclaim. In accepting these 
honors, he always acknowledged publicly 
his intellectual debt to Pasteur. 

The transition from antiseptic to aseptic 
surgical technics was in part a change 
from the purely chemical to the chemical 
and physical methods of sterilization. The 
initial antiseptic technic relied upon de- 
struction of the bacteria by antiseptic solu- 
tions. It was soon recognized that the 
chemical agents used, while destructive to 
the bacteria, also injured the tissues. 

The later aseptic surgical technic was 
developed after it was recognized that in- 
fections were caused by bacteria intro- 
duced into the wound (a) from the skin 
of the patient, (b) from the hands and 
clothes of the surgeon and his assistants, 
and (c) from instruments, dressings and 
sutures. To eliminate these potential 
sources of contamination the following 
procedures were necessary : 


1. Increased care in the cleansing of 
the skin of the patient in the opera- 
tive field. 
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2. Serubbing of the hands of the sur- 
geons and their assistants, and then 
immersion of the hands in antiseptic 
solutions. 

3. Boiling of instruments and certain 
suture materials, and 

4. Autoclaving the dressings, towels 
and sheets. 

Von Bergmann and others played an im- 

portant part in the development of these 

later technics. 

The role of the tissues themselves in 
combating infections was becoming well 
recognized, and will be mentioned in more 
detail in the next section dealing with 
Halsted’s contributions. 

No discussion of antisepsis and asepsis 
would be adequate without referring to 
William Stewart Halsted (1852-1922), 
one of the truly great scientific American 
surgeons. Having spent two years abroad 
in the laboratories and clinics of such men 
as Billroth, von Bergmann, Thiersch, and 
others, Halsted returned to New York in 
1889, fired with enthusiasm for the many 
new technics and ideas he had acquired. 
He was particularly well acquainted with 
the Listerian principles of antiseptic sur- 
gery and the later additions of asepsis. 
Unfortunately Halsted, too, found much 
opposition to Lister’s work among his 
surgical colleagues in the United States. 
He battled this opposition vigorously by 
precept and by example. While he was on 
the staff of the Bellevue Hospital he found 
it impossible to carry out antiseptic pre- 
cautions in its operating rooms, “where 
the numerous anti-Lister surgeons domi- 
nated and predominated.” The hospital 
authorities refused to erect an operation 
building for his sole use, but they author- 
ized the erection of a “tent” designed for 
his special needs at a cost of $10,000 
(funds supplied by a friend); it served 
his purpose admirably, but Halsted used 
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it only for a few months, after which he 
left New York. 

Halsted’s guiding principle was that in 
operating one should attempt to restore 
the tissues to their normal or physiologic 
condition. To achieve this end it was es- 
sential to operate with great respect for 
the integrity and nutrition of the tissues, 
to stop hemorrhage from the tiny severed 
blood vessels, “to bring together the sepa- 
rated tissues in their natural relations if 
possible, and to leave no vacant spaces 
where stagnant fluid might collect and 
form a fertile medium for the growth of 
bacteria.” In some cases a blood clot was 
deliberately allowed to fill an unavoidable 
space. Halsted’s procedures combined the 
antiseptic technic of Lister and the aseptic 
technic of von Bergmann, Schimmelbusch 
and others with the necessity of maintain- 
ing the defensive power of the tissues by 
preserving their blood supply and protect- 
ing them from injury. Halsted demon- 
strated that bacteria could be introduced 
into the peritoneal cavity of a dog without 
ill effects, provided there was no mechani- 
cal injury to the tissues. If some small 
portion of the peritoneal tissue was 
bruised or deprived of its blood supply, 
then only a very small inoculum would 
rapidly produce fatal peritonitis. This 
simple experiment proved that the tissues 
possess a powerful defensive mechanism 
against bacteria if they are not injured. 

Halsted’s Experiments with Cocaine.— 
In 1884, Koller announced that cocaine 
would produce anesthesia when applied 
topically to the conjunctiva and to the 
cornea. Halsted sensed the importance of 
Koller’s observation, and promptly began 
a series of experiments with cocaine by in- 
jecting the drug into himself, and his two 
associates. The results of these daring 
experiments led to what is regarded by 
many as the most brilliant of Halsted’s 


a, 
Wie. 


many discoveries; namely, that cocaine in- 
jected into the trunk of a sensory nerve 
would render insensible the area supplied 
by the branches of this nerve. He found 
that the effects of the drug last longer if 
the circulation to the part is impeded by 

a bandage or tourniquet. He also observed 

that the injection of a nerve with saline, 

water and other fluids could produce anes- 
thesia. Halsted’s discovery soon came into 
general use, especially by dentists who 

honored him by presenting him with a 

gold medal in recognition of his work. 

Halsted’s discovery stimulated an enor- 
mous amount of experimentation directed 
towards: 

(a) Search for new and less toxic local 
anesthetics, and for suitable anti- 
dotes. 

(b) Use of local anesthesia for minor 
and major surgery where a gen- 


Fig. 7.—Dr. Halsted in 1909. 
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eral anesthetic is contraindicated. 

(c) Addition of pressor substances 
such as epinephrine, etc. to prolong 
the effect of the local anesthetic. 

(d) Use of local anesthetics for spinal 
anesthesia, regional anesthesia, in- 
filtration, etc. 

(e) Broadening the use of local anes- 
thetics and perfecting the technic 
of their administration. 

The addiction potentialities of cocaine 
were not known when Halsted began his 
experiments, and he became temporarily 
addicted to the drug. Fortunately, how- 
ever, through almost superhuman efforts 
and the sympathetic understanding and 
encouragement of a few intimate friends, 
he conquered this affliction. It left him 
with a changed personality. MacCallum 
states that before this episode, Halsted 
“was a powerful, restless and _ tireless 
worker spending himself physically and 
mentally in endless operations .. .” After 
this episode, “he came back to a far more 
thoughtful, leisurely life, with time for 
reflection and contemplation of his sur- 
gical problems, a life in the end far more 
fruitful than ... the strenuous rush... 
in New York.” Perhaps, in his case it was 
probably no misfortune, but rather the 
reverse (Heuer). 

In 1886 Halsted came to the Johns Hop- 
kins University at the invitation of Wil- 
liam H. Welch in whose pathological labo- 
ratory he began his work on intestinal 
sutures. In 1890 he was appointed the first 
Professor of Surgery and Surgeon-in- 
Chief of the newly opened Johns Hopkins 
Hospital. During the thirty-two years as 
the head of this department he instituted 
the residency program, encouraged young 
men in his department to develop special 
skills. He was not a dynamic or inspiring 
teacher of undergraduates, because of his 
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quiet and reserved manner. However, by 
his irresistible example and encourage- 
ment of his assistants and residents, he 
built up one of the finest and most schol- 
arly surgical departments in this country. 
A large number of his former residents 
became professors of surgery in some of 
our leading medical schools; others became 
leaders in their chosen field of work. 

In 1890 he made another noteworthy 
contribution by introducing rubber gloves 
into the operating room. This discovery 
had a romantic aspect. Dr. Halsted’s head 
nurse in his operating rooms suffered 
from dermatitis caused by the antiseptic 
cleansing solutions. With tender concern 
for the welfare of this woman, who later 
became his devoted wife, he explored the 
possibility of using rubber gloves to 
protect her hands. This exploration proved 
eminently successful. 

Halsted, like Lister, had a thorough 
knowledge of anatomy, physiology and 
pathology and reduced surgical problems 
to their biologic basis. He sought advice 
from colleagues in the basic sciences, then 
proceeded to experiment on laboratory 
animals, exercising the same meticulous 
care with which he was accustomed to 
operate on patients. William H. Welch, in 
his introduction to MacCallum’s informa- 
tive biography of Halsted, characterizes 
his attitude towards research in the fol- 
lowing statement: “Halsted was a lover 
and seeker of truth, possessing in eminent 
degree the qualities of the productive sci- 
entific investigator—richness in sugges- 
tion, clearness in formulation of his prob- 
lems, keenness in observation, ingenuity 
in adapting experiment to solution of the 
problem in hand and lack of bias in the 
interpretation of results, even when in 
conflict with his own published opinions. 
As others have pointed out, there was 
much of the spirit of John Hunter and of 
Claude Bernard in the emphasis placed 
by Halsted upon experimental, biological 
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methcds in the study of many surgical 
problems.” 
His numerous contributions to surgery 
were best summed up in 1923 in a me- 
morial address by Matas, who said: “In 
every advance that has marked the prog- 
ress of surgery in the last thirty years 
(1890-1920) we find the impress of his 
hand and the reflex of his brain.” 
Hemorrhage and Restitution of Blood 
Volume.—The third great problem that 
hampered the progress of surgery for 
centuries is the control of hemorrhage and 
the maintenance or restitution of blood 
volume. The need for the restitution of 
blood and its use as a medicament goes far 
back into the ancient civilizations of the 
Egyptians and Hebrews. Blood was taken 
orally as a medicament for the restoration 
of blood in the body and because the an- 
cients believed that therein lay the spirit 
of life. Efforts to control hemorrhage date 
back to the time of Hippocrates. It is not 
certain whether he introduced cauteriza- 
tion, but the practice came into general 
use during his time and remained in vogue 
for many centuries. It was not until the 
time of Paré (sixteenth century) that the 
cautery iron was discarded in favor of the 
ligature; it was already known to Galen, 
who, however, restricted its use to super- 
ficial wounds and never used it in ampu- 
tations. Paré is credited with the reintro- 
duction of the ligature, which he found 
preferable to cauterization for arresting 
hemorrhage in amputations. The next im- 
portant advance was made by Morel, a 
little-known French surgeon who invented 
the tourniquet. More recently, Lister intro- 
duced the absorbable catgut ligature, hav- 
ing proved by animal experimentation 
that the ligature was resorbed. Many other 
refinements have since been added and 
need no further elaboration at this point. 
William Harvey’s demonstration of the 
circulation of the blood (1616) is ranked 
as one of the great contributions of all 
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Fig. 8.—Meeting of Pasteur and Lister at the 

Sorbonne, Paris, in 1892, on the occasion of 

Pasteur’s seventieth birthday. (Painting by Count 

Calvi di Bergolo in the International Surgeons’ 
Hall of Fame in Chicago.) 


time. His work, like many other impor- 
tant discoveries, opened the way for a 
great deal of scientific work. Harvey did 
for physiologic experimentation what Ve- 
salius did for anatomy. 

Two further discoveries followed in 
rapid succession. Sir Christopher Wren 
and Robert Boyle in 1656 succeeded in in- 
jecting drugs intravenously into a dog 
by using a quill attached to a syringe. The 
first substances injected were opium and 
an infusion of oxide of antimony. This in- 
significant quill was the ancester of the 
modern hypodermic needle. 

In 1654 Francis Folli, a Florentine phy- 
sician, made the first successful trans- 
fusion of blood to an animal. He inserted 
a silver tube into the artery of a donor 
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and a cannula of bone into the vein of the 
recipient. These were connected by a tub- 
ing of animal blood vessels. The ground- 
work for the use of blood transfusion 
without serious reactions was laid by the 
work of Landsteiner in 1900, when he in- 
troduced blood typing. This important dis- 
covery removed one of the great obstacles 
to the use of whole blood transfusions. 

Another great problem in blood trans- 
fusion was the clotting of blood. To over- 
come this difficulty a number of technics 
were employed, such as_ paraffin-coated 
tubes, direct arteriovenous anastomosis 
and the removal of blood in a syringe, with 
immediate reinjection into the recipient’s 
veins. The prevention of clotting led to 
the search for substances that would act 
as anticoagulants. The first pharmaco- 
logical agent to retard clotting was hirudin 
(obtained from leeches). It was developed 
by John J. Abel and his associates, who 
used it in their studies of vividiffusion and 
vividialysis (1913-1914). At about the 
same time, sodium citrate was introduced 
by Howell, who obtained it from the liver. 
From this point onward, a great deal of 
fundamental research was done on the 
factors that govern the coagulation of 
blood and the physiologic role of the vari- 
ous components of blood. Perhaps one of 
the most useful developments in this field 
was the establishment of blood banks, 
which originated in Russia in 1936. The 
first institution of this kind in the United 
States came into being at the Cook County 
Hospital in Chicago, through the efforts 
of the pharmacologist Fantus, The phe- 
nomenal growth of blood banks and their 
great service in the saving of lives of both 
civilians and wounded soldiers is now com- 
mon knowledge. 

The most recent development in this 
field is the search for agents that are use- 
ful as blood substitutes. At present there 
is intense activity on the part of experi- 
mental teams composed of chemists, phar- 
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macologists and surgeons, who are evalu- 
ating the numerous substances proposed 
as blood substitutes. It is recognized that 
the blood substitutes are not adequate fer 
replacing whole blood; their primary pur- 
pose is to maintain blood volume, and they 
may be most effectively used in combating 
circulatory failure, especially in emer- 
gencies. Their main inadequacy is that 
they are not substitutes for the blood pro- 
teins and cellular elements. With these 
limitations, the need for the conservation 
of human whole blood and its components 
remains the paramount problem (The 
Status of Blood Substitutes, J.A.M.A. 147, 
658-660, 1951). 

Shock resulting from blood loss, burns 
or severe trauma is a problem intimately 
associated with wars and possible civilian 
disasters. It is receiving serious considera- 
tion in many quarters, in order to fore- 
stall mass disasters from a possible atomic 
bomb attack. The treatment of burns cen- 
ters around the control of the loss of 
plasma, prevention of infection and the 
maintenance of an efficient circulation (see 
chapters 42 and 43 of Modern Treatment, 
by Austin Smith and Paul Wermer). The 
loss of plasma can be minimized by the use 
of pressure bandages, infection can be 
controlled by the newer anti-infective 
agents, and the circulation can be main- 
tained by the use of the so-called plasma 
volume expanders, provided there has not 
been too great a loss of blood; otherwise, 
whole blood is indicated. 

The prospect of coping with the injuries 
resulting from an atomic bomb explosion 
is a frightening task and presents the doc- 
tor with the colossal challenge of treating 
these injuries amid confusion and hysteria. 
The medical profession should accept this 
challenge in a spirit of calmness and de- 
termination, with the knowledge that 
workers in many fields are ready to assist 
the physician in every possible way. 
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It hardly needs mention that the prog- 
ress in modern knowledge of hemorrhage 
and its control was gained by the coopera- 
tive efforts of workers in many fields of 
medical science. 

Conclusion.—With the further develop- 
ment of aseptic technics and, more re- 
cently, the introduction of the anti-infec- 
tives, especially the sulfonamides and anti- 
biotics, it may be truly said that infection 
is no longer an insurmountable problem 
in surgery. The great stimulus from the 
work of Pasteur and Lister has resulted 
in an enormous volume of research in 
many fields and illustrates the far-reach- 
ing influence of an important discovery. 

With the solution of their three major 
problems, pain, infection and hemorrhage, 
surgeons have been able to utilize fully 


‘the technologic advances of the biologic 


and physical sciences, to carry out their 
own experimental investigations, and, in 
collaboration with workers in other fields, 
to develop the great potentialities of this 
branch of the healing art. 
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Jenner threw himself with enthusiasm into Hunter’s work on comparative anat- 
omy, and acquired the latter’s beautiful technique in preserving specimens. He 
spent two years in the house in Jermyn Street and then returned to the life of a 


country doctor. 

Soon after Jenner’s return to Gloucestershire an interchange of letters began 
which lasted until Hunter’s death. Jenner greatly treasured these letters from “the 
dear man,” as he called his friend, and kept them together in a cover inscribed 
“letters from Mr. Hunter to E. Jenner.” Fortunately many of them have survived 
and they help us to see a side of John Hunter which was not turned to the rest of 
the world. . . . It was a free-and-easy correspondence between two friends who 
trusted each other in all things and had no secrets, between Hunter in London and 
“his second self down in Gloucestershire” as Paget puts it. There are the usual 
forceful Hunterian remarks and expletives, a few family details, thanks for presents 
of fish and cheeses from the West Country, clinical details about patients, chat 
concerning hobbies and a wealth of running commentary on natural history subjects. 
especially hedgehogs ad cuckoos. They were written in spare moments and like all 
good letters quite spontaneously; probably most of them were jotted down late at 
night after a long day’s work, and they were generally undated. They are the letters 
of a full life, bubbling over with ideas and questions to which no man knew the 
answers. 


—Gloyne 
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New Books 


BOOKS RECEIVED 


The following books have been re- 
ceived by the Editor; they will be re- 
viewed critically as space and facilities 
permit. Omission of more extended re- 
view, however is not to be taken as criti- 
cism of the merit of the book. 


Operative Surgery. Edited by Charles Rob 
and Rodney Smith. London: Butterworth & 
-Co., Ltd.; Philadelphia, F. A. Davis Co., 1956. 
Vols. 1 and 2 of 8 (plus index). Profusely 
illustrated. 


Le Diagnostic du Cancer d’Estomac a la 
Periode Utile (Diagnosis of Carcinoma of the 
Stomach at the Time Most Favorable for 
Treatment). By Rene A. Gutmann. Paris: G. 
Doin et Cie, 1956. Pp. 257. 


Pathology and Surgery of the Veins of the 
Lower Limbs. By Harold Dodd and Frank 
Cockett. Baltimore: The Williams & Wilkins 
Company, 1957. Pp. 462, illustrated. 


Spinal Cord Compression. By I. M. Tarlov. 
Springfield, Ill.: Charles C Thomas, Pub- 
lisher, 1957. Pp. 147, with 41 illustrations. 


Functional Bracing of the Upper Extremi- 
ties. By Miles H. Anderson. Springfield, IIl.: 
Charles C Thomas, Publisher, 1958. Pp. 463. 
Illustrated. 


The Clinical Management of Varicose 
Veins. By David Woolfolk Barrow. New 
York: Paul B. Hoeber, 1957. Pp. 167, with 
70 illustrations. 


Homosexuality, Transvestism and Change 
of Sex. By Eugene de Savitsch. London: 
William Heinemann Medical Books Ltd., 
1958. Pp. 120. 


A Short Practice of Surgery. By Hamilton 
Bailey and McNeill Love, with chapters by 
John Charnley, William Cleland and Geoffry 
Knight. London: H. K. Lewis & Co., Ltd., 
1959; Philadelphia: The J. B. Lippincott 
Company, 1959. 11th ed. Pp. 1389, with 
1,697 illustrations, 285 in color. Reviewed in 
this issue. 


Congenital Anomalies of the Hand and 
Their Surgical Treatment. By Arthur Joseph 
Barsky. Springfield, Ill.: Charles C Thomas, 
Publisher, 1959. Pp. 165, with 76 illustra- 
tions. Reviewed in this issue. 


Personality and Nature in Modern Medi- 
cine. By Franz Buchner. New York and Lon- 


-don: Grune and Stratton, 1958. Pp. 36. Re- 


viewed in this issue. 


The Management of Fractures and Dis- 
locations. By Anthony de Palma. Philadel- 
phia and London: The W. B. Saunders Com- 
pany, 1959. In 2 volumes. Pp. 960, with 1,927 
illustrations. Reviewed in this issue. 


Ptoses Abdominales et Prolapsus Pelviens: 
Clinique et Thérapeutique Chirurgicales (Ab- 
dominal Ptosis and Pelvic Prolapse). By 
Lucien Diamant-Berger. Paris: G. Doin et 
Cie, 1958. Pp. 194, with 119 illustrations. 


John Jacob Abel, M.D. Baltimore: The 
Williams & Wilkins Company, 1957. Pp. 80. 
Reviewed in this issue. 


Reflux Oesophagitis. By J. G. Ton. Uitge- 
verij: Born, N.V. Pp. 116, with 31 illustra- 
tions. Reviewed in this issue. 


Milestones in Modern Surgery. Edited by 
Alfred Hurwitz and George A. Degenshein, 
with a foreword by J. Engelbert Dunphy. 
New York: Paul B. Hoeber, Inc., 1958. Pp. 
520. Illustrated. 


Neurological Basis of Behavior. (CIBA 
Foundation Symposium.) Edited by G. E. W. 
Wolstenholme and C. M. O’Connor. Boston: 
Little, Brown and Company, 1958. Pp. 400, 
with 109 illustrations. 
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A Short Practice of Surgery. By Hamilton 
Bailey and McNeill Love, with chapters by 
John Charnley, William Cleland and Geoffry 
Knight. London: H. K. Lewis & Co., Ltd., 
1959; Philadelphia: The J. B. Lippincott 
Company, 1959. 11th ed. Pp. 1389, with 1,697 
illustrations, 285 in color. 


The eleventh edition of this monumental 
work is a new edition in fact as well as in 
intention. No effort has been spared to bring 
the material strictly up to date, and the 
chapters on the thyroid, the ductless glands, 
the liver and the stomach have been com- 
pletely rewritten. There are two completely 
new chapters, one on radiotherapy and one 
on fluid balance. The bibliographic refer- 
ences have been rechecked for accuracy, 
brought up to date and, when necessary, 
amplified. 

In their preface to the new edition, the 
authors say rather ruefully that the Short 
Practice is not so short as it formerly was! 
We cannot sincerely say, however, that we 
foresee any complaints on this score. The 
book covers practically every known facet of 
surgical knowledge and practice and is writ- 
ten with the same masterly conciseness, clar- 
ity and economy that have always charac- 
terized it. What its character is well known 
to be is attested by the fact that the number 
of copies printed to meet the demand now 
exceeds 104,000; the demand may be judged 
by this and by the fact that an American 
edition will shortly be presented by the J. B. 
Lippincott Company of Philadelphia. 

The majority of the text is the work of the 
two senior authors, whose world-wide repu- 
tation for skill in surgery and integrity in 
authorship are beyond praise. Mr. Bailey’s 
work includes the new chapter on fluid and 
electrolyte balance, as well as the chapters 
dealing with surgical treatment of the face, 
jaws and palate; the teeth and gums; the 
mouth and tongue; the salivary glands; the 
neck; the thyroid gland and thyroglossal 
tract; the parathyroid, thymus and adrenal 
glands; the pharnyx; the esophagus; the 


stomach and duodenum; the spleen; the 
liver; the gallbladder and bile ducts; the 
pancrease; the intestines; the rectum and 
anal canal; symptoms of urinary disease, in- 
vestigation of the urinary tract and anuria; 
the kidneys and ureters; the urinary blad- 
der; the prostate and seminal vesicles; the 
urethra and penis; the testes and scrotum, 
and infections of the hand. Mr. Love con- 
tributes chapters on nonspecific infections 
and wounds; specific infectious diseases: 
tumors; ulceration and gangrene; blood and 
blood vessels; lymphatics and lymph nodes, 
and the skin. Two chapters were written by 
Mr. Bailey and Mr. Love in collaboration, 
one on the peritoneum, the omentum, the 
mesentery and the retroperitoneal space, and 
the other on the vermiform appendix. In four 
chapters, Mr. Charnley discusses injuries and 
diseases of the bones and joints, and in two 
others, respectively, the muscles, tendons 
and joints, and deformities in general. The 
chapter on thoracic surgery and the one deal- 
ing with the heart and pericardium are the 
work of Mr. Cleland. Four chapters have 
been written by Mr. Knight, on nerves, the 
head, the cranial nerves and the spine re- 
spectively. 

The work is too well known and too widely 
used to require any introduction to the read- 
ing public, the first edition having appeared 
in 1932. A special commendation is due to 
the layout artist, who, as far as is humanly 
possible, has placed the illustrations on the 
page of reference—not an easy task, as any- 
one knows who has tried it. The number and 
excellence of the illustrations also compel 
praise; they are uniformly clear and well 
reproduced and offer an object lesson in 
economy of space. Those in color are highly 
reminiscent of the illustrations in Mr. Bai- 
ley’s earlier definitive work on the vanishing 
art of diagnosis from the physical signs. 
The fact that there are 285 of these is fur- 
ther evidence, if any were needed, of the 
high and exacting standards maintained by 
the authors. 

It might well go without saying, if it were 
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not such a pleasure to say it, that this book 
is, as always, indispensable to the library of 
every general surgeon, every hospital and 


every medical school. 
—M. T. 


Congenital Anomalies of the Hand and 
Their Surgical Treatment. By Arthur Joseph 
Barsky. Springfield, Ill.: Charles C Thomas, 
Publisher, 1959. Pp. 165, with 76 illustra- 
tions. 


This is a compact but useful monograph. 
The author is an attending surgeon for plas- 
tic surgery at Mount Sinai Hospital, New 
York City, and Professor of Clinical Surgery, 
Albert Einstein College of Medicine, New 
York City. He holds many other hospital ap- 
pointments. This small book includes a brief 
discussion of the causation of congenital 
anomalies, a chapter on heredity in the trans- 
mission of these deformities from one gen- 
eration to another, the embryologic picture 
and the diagnosis and treatment of both 
simple and complex congenital deformities 
of the hand. All who may be called upon to 
diagnose and treat such deformities will 
want a copy of this book. 


—EDWARD L. COMPERE, M.D. 


John Jacob Abel, M.D. Baltimore: The 
Williams & Wilkins Company, 1957. Pp. 80. 


The Williams and Wilkins Company has 
published, for private distribution particu- 
larly to members of the American Society 
for Pharmacology and Experimental Thera- 
peutics, a limited edition of papers by and 
about John Jacob Abel, who has been called 
the “father of American pharmacology.” 

Dr. Abel was a member of the first faculty 
of the Johns Hopkins School of Medicine and 
its first professor of pharmacology. In his 
long teaching career—1893 to 1938—his 
primary interest was the role of chemistry 
in scientific medicine. Best known for his 
work on the hormones, he is recognized as 
the man who first achieved the isolation of 
insulin in pure crystalline form. 
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Dr. Abel was also instrumental in the 
founding of the Journal of Pharmacology and 
Experimental Therapeutics, and was its editor 
from 1909 to 19382. 

The book contains two papers about Dr. 
Abel and four written by him (two in col- 
laboration with colleagues), reprinted from 
the medical literature. It is published to 
mark the one hundredth anniversary of Dr. 
Abel’s birth, and is a worth-while addition 
to the history of medical progress. 


—0. C. 


The Management of Fractures and Dis- 
locations. By Anthony de Palma. Philadel- 
phia and London: The W. B. Saunders Com- 
pany, 1959. In 2 volumes. Pp. 960, with 1,927 
illustrations. 


- The author describes this rather massive 
two-volume set as a “comprehensive atlas of 
fractures and other joint injuries.” That, in- 
deed, is an excellent way to describe it. Each 
of the two volumes measures 9 by 12 inches, 
and the two together contain 960 pages with 
1,927 illustrations. The text is limited to 
brief descriptions of the deformity, the pre- 
reduction roentgenogram, the technic of re- 
ducing each fracture or dislocation and the 
method of fixation or immobilization of the 
fracture after reduction. With few excep- 
tions the illustrations are line drawings, 
which are simplified so that the story told 
by each can be grasped at a single glance. 
Dr. De Palma, who is Professor of Ortho- 
paedic Surgery at Jefferson Medical College, 
Philadelphia, has described the method he 
personally prefers to use in the treatment 
of each injury, but he also lists alternate 
methods of treatment. Within the two vol- 
umes almost every conceivable fracture or 
dislocation of the spine and the extremities 
is described and illustrated, so that the es- 
sential characteristics of the lesions are 
readily recognized and the detailed methods 
of reduction, immobilization and postreduc- 
tion management are clearly shown step by 


step. 
——EDWARD L. COMPERE, M.D. 
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Vascular Surgery. By Geza de Takats. 
Philadelphia: W. B. Saunders Company, 1959. 
Pp. 726, with 382 illustrations. 


Dr. de Takats has presented a most com- 
plex subject in a clear and understandable 
fashion. True it is that no author is om- 
niscient; however, little is left wanting in 
this all-inclusive work on vascular surgery. 
For special commendation must be mentioned 
Chapter 5, “The Interview with the Patient” 
and Chapter 6, “The Examination.” These 
dovetail beautifully with the presentation 
of the more technical and theoretical sec- 
tions. Three hundred and eighty-two illus- 
trations, roentgenograms and microphoto- 
graphs embellish the text. This book can be 
recommended to anyone interested in the 
subject of vascular surgery. 


—PHILIP THOREK, M.D. 


Personality and Nature in Modern Medi- 
cine. By Franz Buchner. New York and Lon- 
don: Grune and Stratton, 1958. Pp. 36. 


This brief but thought-provoking essay, 
excerpted from the author’s book The Spiri- 
tual Standpoint of Modern Medicine (Frei- 
burg in Breisgau, Germany: Hans Ferdinand 
Schultz, Publisher), was presented as the 
Festival Lecture on Faculties Day at the 
Fifth Centennial of the University of Frei- 
burg in Breisgau on June 27, 1957. Those 
already familiar with Dr. Buchner’s philo- 
sophie profundity will welcome this expres- 
sion of it from the medical point of view; 
those not acquainted with his work have a 
pleasant surprise in store. 

Reflecting on the origins of human disease, 
Dr. Buchner presents two possibilities: (1) 
that disease is inherent in the natural prem- 
ises of human life and represent part of 
the vulnerability and perishability of phy- 
sical existence, and (2) that disease is the 
result of man’s freedom, “the result of his 
individual biography”—i.e., the fruit of his 
neglects and inhibitions, his follies and ex- 
cesses. From these two postulates, which he 
considers in turn, he proceeds to a penetrat- 
ing consideration of the human body in rela- 


MAY, 1959 


tion to the human soul. The close-woven in- 
terrelations of soma and psyche are explored. 
That some diseases and disturbances are 
psychosomatic is taken as a matter of course 
today; Dr. Buchner carries this acceptance 
to the point of inquiring whether the true 
reality of human existence is not represented 
by the soul, the body being only its symbol. 
This speculation, in one form or another, 
is almost as old as the human race itself, for 
no subject is more fascinating to the medita- 
tive mind. No definitive answer, of course, 
can be given, but this, in Dr. Buchner’s opin- 
ion and that of many other philosophers, does 
not alter the fact that modern medicine is 
challenged to neglect neither the one part 
of the human entity nor the other, since 
enough has been learned of man’s nature to 
establish their interdependence. The essay 
closes with the only conclusion thus far pos- 
sible: “. . . it remains the great task of sci- 
entific medicine to search with renewed in- 
terest for the essence of human ‘bodiliness’ 
and to regard man as a unit of body and soul, 
a task indispensable for the self-realization 


of man.” 
—M. T. 


Tuberculosis: Prevention and Control. By 
H. W. Hetherington and Fannie W. Eshle- 
man. New York: G. P. Putnam’s Sons, 1958. 
4th ed. Illustrated with photographs and 
charts. 


Revised, reset and retitled, this fourth edi- 
tion of a classic work takes cognizance of the 
increasing importance and success of pre- 
ventive measures conducted through public 
health service. The authors see the care of 
the tuberculous patient as no longer a mat- 
ter for the specialist only, but one for the 
physician, the family and the clinic. The 
development of chemotherapy, they point out, 
has shifted a great deal of responsibility to 
members of the nursing profession to per- 
sons working in dispensaries and to those 
engaged in family visiting services. The book 
is intended primarily for these groups but 
should be noted also by welfare organiza- 
tions and physicians in communities where 
public service is restricted. 

—0.C. 


+H 
4 
‘3 


VOL. 31, NO. 5 


Reflux Oesophagitis. By J. G. Ton. Uitge- 
verij: Born, N.V. Pp. 116, with 31 illustra- 
tions. 


Reflux esophagitis remains an intriguing 
and challenging subject. Dr. Ton has writ- 
ten a monograph that should be read by 
practitioner and specialist alike. As Prof. 
Boerema has correctly stated in his foreword 
to this book, esophagitis has been neglected 
in many modern textbooks. A most provoca- 
tive and logical discussion of the so-called 
cardiac sphincter is presented. It is further 
interesting to note that the terms “peptic 
esophagitis,” “reflux esophagitis,” and “pep- 
tic ulceration of the esophagus” are looked 
upon as different aspects of the same dis- 
ease. The author has the ability to condense 
much practical material into a few sen- 
tences. In a most pithy way he discusses the 
tetrad of symptoms of this condition, name- 
ly, pain, dysphagia, hemorrhage and regur- 
gitation. The text is amplified by clearly de- 
picted illustrations. The author has done a 
herculean task in assembling the 520 refer- 
ences that appear at the end of the book. 
This book can be recommended most highly 
to anyone interested in the subject of reflux 
esophagitis. 

—PHILIP THOREK, M.D. 


Third Biennial Conference on Charitable 
Foundations. New York: New York Univer- 
sity Press, 1957. 


New York University established its Con- 
ference on Charitable Foundations in 1953. 
The second session was held in 1955 and the 
third in May 1957. The purpose of the con- 
ference is to provide a recurring forum for 
persons interested in the purposes, functions 
and problems of foundations. 


These published proceedings represent 
the papers read at the 1957 conference, 
mostly by active workers for foundations. 
Subjects discussed were fields of activity; 
problems in the making of grants; adminis- 
tration; law, and taxes. Each paper was 
followed by a question-and-answer period, 
the gist of which is reproduced here. 
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Here is the latest thought on all these 
matters, and the volume should prove valu- 
able to all who are interested in the conduct 


of foundations. 
—O. C. 


Milestones in Modern Surgery. Edited by 
Alfred Hurwitz and George A. Degenshein, 
with a foreword by J. Engelbert Dunphy. 
New York: Paul B. Hoeber, Inc., 1958. Pp. 
520. Illustrated. 


The glorious history of surgery—the work 
and lives of the men who in the past hun- 
dred years have developed the healing art 
to its present scientific level—reads like 
romance. It is romance, as exciting in retro- 
spect as in the limitless horizons this ground- 
work is pushing back for the future. 

This volume comprises the original papers 
of the “greats” in surgery, a galaxy of such 
shining lights as Auer, Billroth, Carrel, 
Crile, Fleming, Paré, Reid, Singer and some 
thirty others. 

There are twenty-eight “milestones” in all, 
presented under 13 headings: Hemostasis, 
Anesthesia, The “Milieu Intérieur,’ Wound 
Healing, Head and Neck Surgery, Breast Sur- 
gery, Hernia, Gastrointestinal Surgery, In- 
testinal Obstruction, Thoracic Surgery, Car- 
diovascular Surgery, The Soul of the Surgeon, 
and Milestones on the Horizon. It is profusely 
illustrated. Each section is preceded by a 
brief prefatory history of the development 
in that field, with biographical notes and a 
photograph of the surgeon whose paper is 
presented. In each case the editors have 
chosen the paper which, in their judgment, 
is the most significant in that field. A second 
criterion was that the paper be well written 
and that it demonstrate the scientific method. 
The last rule governing the choice was that 
the principle or operation described, whether 
in its original form or some variation there- 
of, is still of current value. 

Consequently, this collection of papers is 
not only of current but of lasting worth and 
is a milestone in itself. Every surgeon who 
is devoted to his art and to the advancement 
of surgery should own and read this book. 


Max THOREK, M.D. 
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Abstracts from Current Literature 


Survey of the German Literature on General 


and Orthopedic Surgery since 1956* 


PROF. K. BOSHAMER, M.D., F.I.C.S. 
WUPPERTAL-BARMEN, GERMANY 


TRANSLATED BY 
KURT EICHELBAUM, M.D., F.I.C.S. 
CHICAGO, ILLINOIS 


Spinal Column.—According to Meisenhei- 
mer, Schanerman’s disease is related to con- 
genital disturbances of subchondral ossifica- 
tion. These lesions, according to him, do not 
have the character of aseptic necrosis but are 
disturbances of ossification in the area of the 
vertebral and plate, which consists of hyaline 
cartilage. Lindeman and Rathdke discuss 
atypical phytosis occurring in the adolescent, 
which show a striking narrowing of the inter- 
vertebral disk. In their opinion, a congenital 
disturbance, such as aplasia of the disk or 
underdevelopment of the chondra, may be re- 
sponsible for the narrowing of the disk. Jent- 
schura ascribes scoliosis in the newborn, at 
least in a certain number of cases by fixation 
of habitually assumed postures in the pres- 
ence of poorly developed connective and fibrous 
tissue. Muscular contractures eventually cause 
the spinal deformity in which rickets and too 
much weight bearing by the small vertebral 
joint play important roles. Lange emphasizes 
the influence of disturbances of the inner 
secretory system on the development of so- 
called idiopathic scoliosis. Just prior to the 
progression of the deformity, which always 
takes place about the time of puberty, lesions of 
the epiphyses and local osteoporosis can be 
demonstrated. Changes in the protein metabo- 
lism and increased nitrogen discharge point to 
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a disturbance of function of the adrenal 
glands. 

In the conservative treatment of scoliosis, 
the essential purpose of which is to prevent 
further deterioration, the active muscle- 
strengthening therapy is superior to passive 
correction, according to Jacoby and Penners. 
If, however, this type of treatment does not 
prevent further progress of the deformity, 
Lange considers operation indicated — not, 
however, until the patient is 14 years old. 
Lange reports his experiences with a span 
onlay and fusion of the facet joints, empha- 
sizing the importance of the correct choice 
and pretreatment of the section to be fused.** 

Schramm recommends the pillar plasty of 
Schade. Fixation of the spinal column with 
two plates similar to a Lane plate, combined 
with a span according to Reimers, is not ac- 
cepted by Lange. 

Spondylolisthesis in the vercila section of 
the spine is rare. Schlueter and Lissuer add 
3 recent cases to the literature. In their opin- 
ion, hysplasia of the vertebral arch is the 
cause of this condition. In Brocker’s, dyspla- 
sia of the arch is hereditary and is the decisive 
factor. Haubery and Schlueter are convinced 
that the treatment of this condition should be 
conservative if the cervical portion of the 
spine is stable and the nervous system intact; 


**If by “pretreatment” correction of the deformity is 
meant, the review does not say so.—Translator. 
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in the case of instability and symptoms of 
root compression, however, fusion of the cer- 
vical portion of the spine by means of a bone 
span is indicated. The success of this proce- 
dure—75 per cent excellent results, and 20 
per cent good results—is convincing. 

In 3 cases, Forstmann has observed infec- 
tious spondylitis after injury of the anterior 
longitudinal ligament by a fragment of a 
grenade and paravertebral infection respec- 
tively. He has observed extension of the in- 
fectious process over fourteen vertebral bones. 
Both disk and vertebral body were involved, 
without defects or abscesses. 

In roentgen diagnostic study of the spinal 
column, views showing the entire column gain 
more and more importance in the diagnosis of 
function. Schlegel and Leger discuss the par- 
ticular technic. 

The atlanto-occipital juncture is attracting 
increased attention in roentgen examination 
of the cervical portion of the spine. Decker, 
Fischgold and others, in a paper published by 
the department of Neurology of Munich in 
cooperation with the Department of Neurology 
of Paris, show that in order to demonstrate 
developmental disturbances in this area every 
roentgen technic (tomographic study, gas 
myelographic investigation and views demon- 
strating function) must be employed. Com- 
pression at the base and assimilation of the 
atlas are often merely coincidental. Dickmann 
and Rohm describe the fullblown neurologic 
picture of compression of the medulla and 
also that of compression of the cerebellum, 
blockage of the spinal fluid and stretching of 
the nerves of the brain. The treatment is sur- 
gical decompression by resection of the arch 
of the atlas, and possibly resection of the arch 
of the second cervical vertebra, with enlarge- 
ment of the foramen magnum and incision of 
the dura. Nachtwey, Schliak and Rohr de- 
scribe the symptoms of these changes and, in 
addition, the occipital vertebral manifestation 
and the isolated os odontoideum. The signifi- 
cance of the small vertebral joints and of the 
hemijoints of Luschka, as well as the impor- 
tance of the course of the vertebral artery in 
relation to the cervical spinal syndrome, is 
emphasized (Brocher, Kuhlendahl, Primbs, 
and Weber), while, according to Hardt and 
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Through the unfailing kindness 
and cooperation of Prof. Dr. K. 
Boshamer, F.I.C.S., we are able to 
make available to Journal readers 
the second section of a comprehen- 
sive outline of surgical progress in 
Germany since 1956. Prof. Heinz 
Griessmann of Neumeunger-Holstein 
summarizes the literature on eso- 
phageal surgery; Prof. Dr. Otto Kin- 
green, F.I.C.S., of Ludenscheid, that 
on traumatic surgery. Orthopedic 
surgery is presented by Prof. Dr. 
Hans Galli of Munich. 

The literature from which the ma- 
terial was selected included all 
significant publications, whether pe- 
riodical or in the form of books, 
monographs or Proceedings, to ap- 
pear in Germany during the period 
chosen. The compilers have made an 
excellent selection and presented the 
facts concisely. The Journal warmly 
appreciates this timely and valuable 
contribution. To Prof. Boshamer, who 
by initiating the work has added 
another distinguished achievement 
to his long record of dedicated serv- 
ice to the College ideal of world-wide 
dissemination of the latest in surgical 
knowledge, we extend our sincere 
thanks and congratulations. 


Tepe, spondylosis and osteochondrosis are fre- 
quently symptomless. Sprung discusses the 
physiopathologic aspects of the intervertebral 
foramens. The obliteration of the root sleeves 
in this area may account for circulatory dis- 
turbances. According to Teichert, skeletal ele- 
ments derived from the lower orders of the 
vertebrates may stimulate pathologic changes 
in the upper cervical portion of the spine. 
Brocker calls the calcification of the inter- 
spinous ligament associated with osteoarth- 
rosis of the spinous processes “calcinosis cir- 
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cum scripta nuchal.” Rents of the anterior 
longitudinal ligament have a serious prog- 
nosis, because damage to the cord is fre- 
quently connected with this injury.* 

The necessary reduction should be done by 
a closed procedure without general anesthesia, 
i.e., by slow steadily increased traction, fol- 


*Obviously it is the possible vertebral dislocation due to 
such injury that accounts for the damage of the cord.— 
Translator. 
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lowed by surgical stabilization. In the lumbar 
area Barthman suggests resection of the spin- 
ous processes if they present osteoarthritic 
changes, as, in his opinion, they frequently do 
in persons of middle and advanced age. 

Glauner and Marquardt, in their book The 
Roentgen Diagnosis of the Hip Joint, discuss 
the normal hip joint, its development and its 
pathologic aspects. The illustrations are very 
good. 


Abstracts of Papers Presented at the Eighth Annual 
Congress of the Austrian Section, International 
College of Surgeons, Vienna, Oct. 18, 1958 


Pelvic Osteotomy for Roof of 
the Acetabulum 
K. CHIARI, M.D., F.I.C.S. 


For repair of the roof of the acetabulum 
surgical intervention is advised for children 
beyond the fourth year of life, since a spon- 
taneous development of the roof of the ace- 
tabulum cannot be expected. 

The best known of these methods are those 
advocated by Spitzy and Lance. They make 
possible the creation of a roof for the ace- 
tabulum by bone transplantation which by 
proper conditions of weight bearing can be 
rebuilt into a good support for the head of 
the femur. Even with the formation of a good 
roof, however, the pathologic position of the 
femoral head cannot be influenced, so that the 
insufficiency limp is often maintained even 
after a successful operation. 

A new surgical method has been developed, 
which results in the formation of an ace- 
tabular roof and in correction of the position 
of the femoral head by the tendency toward 
a medial shift at the same time. 

The method is as follows: An osteotomy of 
the pelvic isthmus is performed just above the 
insertion of the capsule of the hip joint. After 
the performance of an extra-articular oste- 
otomy the hip joint is shifted medially by 
abduction. Technic and results of the surgical 
procedure are demonstrated by film. 


**Chief of the Orthopedic Department of the First Surgical 
Clinic, Vienna, Prof. Dr. L. Schoenbauer, Chairman. 


Thus far the operation has been performed 
in 58 cases. In 32 cases surgical intervention 
was indicated by luxations that were treated 
without open reduction according to Lorenz. 
This led, however, to an insufficiently de- 
veloped socket with a tendency to recurrent 
luxation. 

In 10 cases, children beyond the age of 
4 years were admitted with complete luxations 
and without previous treatment. In these in- 
stances the hip joint was reduced without 
surgical intervention. Most of them had to 
be first immobilized in Lorenz’ primary posi- 
tion for two months. Afterward, the position 
of the hip joint was changed into abduction 
and internal rotation. After two more months 
the pelvic osteotomy, with formation of a 
roof for the acetabulum, was performed. In the 
remaining 16 cases there were subluxations 
of moderate degree with flatness of the socket, 
which during infancy had caused neither sub- 
jective nor objective symptoms. 

The ages of the patients were between 3 and 
19 years. More than three-fourths of the pa- 
tients were under 12 years of age. 

The results of the operation can be desig- 
nated as favorable. Of the 58 operations, 41 
were done more than a year prior to the time 
of writing, and the results in 31 instances 
can be classified as very good. The require- 
ments were complete mobility of the hip joint, 
normal gait and a negative Trendelenburg 
phenomenon. Nine patients were improved. 
The principal remaining difficulties are a 
moderate limp, insufficiency and, in a few 
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cases, moderate limitation of mobility. In 
only 1 case can the result be considered un- 
favorable. The reason for the less favorable 
results consisted, in 2 cases, of an insufficient 
dislocation of the hip joint medially. In most 
of the other cases the incomplete success was 
due to unfavorable conditions existing prior 
to surgical treatment. Especially to be men- 
tioned here are antirotation of the neck of 
the femur and changes in the femoral head 
prior to the operation. In the case in which 
the result was designated as poor, there was 
severe coxa valga, the correction of which was 
performed recently. 

The patients with a five-year interval after 
the operation show steady, good function. In 
1 boy an ideal acetabular roof was rebuilt 
spontaneously and has remained without un- 
favorable changes for the past five years in 
spite of the boy’s engaging in sports. 

Since the majority of the patients were 
girls, the transverse narrowing of the pelvis 
due to the operation seemed important. It 
can be shown by several diapositives that the 
pelvic entrance, after considerable initial nar- 
rowing, seemed to widen again spontaneously 
by resorption of the bony spike in the inner 
part of the pelvis. It is to be hoped that at 
least some of the girls who underwent the 
operation may later be delivered spontaneous- 
ly. Up to the time of this report 3 patients 
have been operated on bilaterally. The second 
surgical mtervention was requested by the 
parents after the successful operation of the 
first side. In these cases the probability of 
an eventually necessary cesarean section was 
emphasized. 

A higher age limit is indicated if arthrosis 
deformans is already in the process of de- 
veloping. It would influence the result un- 
favorably. About 20 years of age is consid- 
ered the upper limit. 

In a 17-year-old girl, that one year after 
undergoing an operation for a high grade sub- 
luxation, reveals a highly favorable result both 
clinically and roentgenologically. 

Conclusion. — The operation, within the 
aforementioned limits of indication, can be 
recommended. It has the advantage that with- 
out bone transplantation a strong acetabular 
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roof can be formed. Immobilization in a cast 
is maintained only four weeks. The mobiliza- 
tion requires only a short stationary after- 
treatment. Function is gained quickly. The 
after-treatment consists mainly of active exer- 
cise to strengthen the insufficient gluteal mus- 
cles. 


Treatment of Scoliosis 
F. MEZNIK, M.D. 


There are certain common principles in the 
conservative and surgical treatment of the dif- 
ferent kinds of scoliosis. Although scoliosis in 
the overwhelming majority of cases must be 
approached conservatively, it must be pointed 
out that the only moderately slow progressive 
course in most cases is not the result of the 
therapy. This holds true first of all for idio- 
pathic scoliosis. Of all conservative methods 
of treatment the combined symnastic-posterior 
plaster mold seems to be most justifiable. Even 
if no prominent correction can be expected 
from this approach, the entire body is 
strengthened and the patient only moderately 
burdened. Braces are indicated only in the 
presence of severe paresis-scoliosis when oper- 
ation is not undertaken. An important point 
of any conservative treatment for scoliosis is 
roentgen control, in order to arrive at an ob- 
jective estimate of its progress, in order to 
determine the proper time for intervention. 

As to the surgical approach, in my personal 
experience the method employed by Cobb of 
New York offers good possibilities of correc- 
tion. By means of the turnbuckle jacket and 
by careful approach, the correction is well 
maintained by the stiffening of the dorsal 
vertebrae. Operation is indicated for severe 
paresis-scoliosis, rapidly progressive idiopathic 
variations and scoliosis accompanying neuro- 
fibromatosis. 


Treatment of Osteolytic 


Disease 
F. ENDLER, M.D. 


The ideal conditions nowadays generally 
expected of early treatment of the primary 
osteomyelitic diseases are encountered in only 
a limited number of cases. 
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With regard to general treatment as the 
only therapeutic approach, there are doubts 
as to its efficiency, especially if treatment is 
not started during the first few days or if 
there is a polyvalent resistance of the patho- 
genic bacteria to the available antibiotics. The 
indications for surgical intervention, the ex- 
tent of the operation and the role of anti- 
biotic local treatment in the therapy are dis- 
cussed elsewhere. 


As to the chronic form of osteomyelitis, it 
has become obvious that the usual extensive 
evacuation of the involved focus does not al- 
ways result in permanent cure and that this 
approach is contraindicated in cases of ex- 
treme extension and for patients in poor gen- 
eral condition. Within the scope of these 
problems, a personal approach to the local 
treatment of acute and chronic infections has 
been devised, consisting of intraosseous and 
periosseous continual installation. Started in 
1948, this procedure has been used in about 
300 cases with good results. In order to achieve 
the strongest antibacterial effect, the arrange- 
ment of the intraosseous and periosseous pas- 
sage of the installation in the entire diseased 
bone and the surrounding soft tissue is of 
the utmost importance. In addition, continual 
installation for several weeks and a change 
to antibiotic and sulfa drugs to which the 
offending bacteria are sensitive are mandatory. 
If a necrotic process should develop, the addi- 
tion of tryptic ferments to the infusion has 
proved useful. The different questions have 
been comprehensively illustrated by a large 
number of diapositives. 

Discussion.—Acute hematogenous osteomye- 
litis urgently demands immediate hospitaliza- 
tion, in a surgical ward, in order to prevent 
transition into the chronic form by intensive 
antibacterial treatment. 

Progress of the pathologic process in the 
bone marrow becomes evident radiologically 
and indicates the time when surgical evacua- 
tion of the infected bone marrow is necessary. 
With a few exceptions healing of the wound, 
closed without leaving a drain, took place per 
primam. 

Chronic osteomyelitis also needs surgical 
evacuation, since the bone marrow constitutes 
the abscess, and after its removal the abscess 
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membrane, in this case the bone, will also heal. 

There is no interference with the growth of 
the bone in any case of infantile, acute or 
chronic osteomyelitis, since the growth does 
not take place in the marrow but in the cor- 
ticales of the epiphysis. 

Investigations of local applications of anti- 
biotics proved unsuccessful. They required a 
long stay in the hospital, while radical evacu- 
ation of the bone marrow resulted, in most 
cases, in restitutio ad integram in a few 
weeks. 

Failure of postoperative healing is almost 
always correctible. 

The conservative approach to the chronic 
form of the disease can result only in remis- 
sions at variable intervals and of variable 
duration. Burkle de la Camp described a case 
of recurrence after 52 years and Krafft re- 
ported recurrence after 32 years. 

Only radical evacuation of the infected mar- 
row can cure chronic osteomyelitis. 

According to 103 personal cases, closely ob- 
served, this therapy, started in 1952, is justi- 
fied. 

Disturbance of healing, which may occur 
with this therapy, is attributable to poor tech- 
nic or to the presence of B. Proteus pyocy- 
aneus. 

I am definitely in favor of surgical evacua- 
tion of the diseased bone marrow. 


Muscular Tonus-Asymmetry 
as Cause of Abnormal 
Manifestations of the 

Lumbar Portion of the Spine* 
HERBERT MOSER, M.D., F.I.C.S.** 


A hypertonic asymmetric pull of the psoas 
muscles leads to an abnormal appearance at 
the site of the lumbar portion of the spine. 
Pain develops. Gradually small spikes are 
formed, which are not the symptoms of spon- 
dylosis but denote the structural adaption of 
the bone in response to the nonphysiologic pull 
at the site of the insertion. At the same time, 
the lumbar portion of the spine becomes tilted 
with the concavity to the diseased side. 


*Review and excerpts of a lecture on this topic. 
**Professor of Surgery. 
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In addition to the roentgen and pathologic 
signs, pathologic hypertonus of the psoas mus- 
cle reveals the following clinical symptoms: 
1. The psoas of the one side is painful on 
touch of the lower part of the abdomen, and 
also hardened. The examination is performed 
while the stretched leg is raised with the pa- 
tient supine. 

2. The point of insertion of the psoas at 
the trochanter minor is painful on pressure 
at the end phase of outer rotation of the thigh 
with the leg flexed and abducted and the pa- 
tient in the supine position. 

3. The points of insertion of the psoas at 
the lumbar portion of the spine reveal pulling 
pain during the end phase of internal rotation 
of the abducted and overextended leg with 
the patient prone. 

The roentgen signs, together with the typi- 
cal painful points during certain functional 
phases, constitute the psoas syndrome. 

This syndrome is also associated with intra- 
abdominal diseases, especially of the small pel- 
vis, in which the psoas is included directly or 
by reflex reaction; frequently it persists, even 
after the intraabdominal process has ended, 
and may become a source of possible false 
diagnosis. The psoas proper may be affected 
primarily, like other muscles, by rheumatism. 
The unilateral hypertonus may be the con- 
sequence of static causes that burden the 
psoas of one side more than that of the other. 
Owing to this long-lasting overcharge the 
muscle shows gradual changes, functionally 
and_ reflectively as well as anatomically. 
Changes resembling myositis are possible. The 
slow and long lasting developmental process 
of myositis contrahens may lead to a con- 
traction of the psoas, with a corresponding 
shortening as the end stage. 

The treatment of unilateral painful spasm 
of the psoas consists of relaxation. Removal 
of general or localized pathologic change is 
the first step. Relaxation is achieved by in- 
filtration of the psoas tendons at their sites 
of insertion with derivatives of procaine (re- 
ports of 42 conservatively treated cases). In 
case of advanced contraction of the psoas two 
surgical methods were employed; as_ the 
method of choice, infra-inguinal isolated ten- 
dotomy of the psoas, and, alternatively (for 
short and adipose thighs), suprapubic my- 
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otomy of the psoas. In both procedures the 
psoas muscle is isolated and the iliacus muscle 
carefully spared. This results in a_ steplike 
elongation of the entire iliopsoas muscle, and 
relaxation is accomplished, with preservation 
of the essential function (report of 5 cases in 
which surgical treatment was employed). 


Unilateral Double Fracture of 
the Lower Extremity: 
Treatment and Results 

GEORG SALEM, M.D. 


The increasing prevalence of automobiles, 
and especially the increase in their velocity, 
has resulted in more and more serious acci- 
dents. It is the goal of the surgeon not only 
to save lives but to restore the most nearly 
complete function, in the shortest possible 
time, to the injured extremities. 

In the scope of this presentation a special 
type of injury was discussed, the technic of 
treatment of which is somewhat problematic, 
namely, unilateral double fracture of the lower 
extremity. 

In such an injury one has to deal mostly 
with a closed femoral fracture and a com- 
pound fracture of the lower part of the leg, 
and lacerations of the soft tissue may be ex- 
tensive. In 2 cases not described in this pre- 
sentation, there was traumatic amputation of 
the lower part of the leg on the patients’ ad- 
mission to the hospital. 

According to the records of 15 cases com- 
prehensively reported from 1950 to 1958 from 
the emergency department of the Second Sur- 
gical University Clinic in Vienna, it was shown 
that, by closed marrow nailing of the femur 
fractures, a considerable facilitation of treat- 
ment and especially good results could be 
achieved. 

Owing to progress in technic and increased 
experience, it is nowadays possible to employ 
the closed method successfully even in nailing 
communited fractures of the femur by the 
closed method. 

After completed osteosynthesis of the fe- 
mur, further treatment of this type of injury 
is already facilitated. Full attention can now 


Ne 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


be given to treatment of the injuries in the 
soft parts and the fractures of the lower part 
of the leg. 

For immobilization of the fracture of the 
lower part of the leg only one cast of the 
thigh is required, and after stability of the 
femoral osteosynthesis is beyond question, 
weight bearing is begun four to six weeks 
after the accident. 

Recently, in 2 severely injured patients 
(still under treatment), a few days after mar- 
row nailing of the femoral fracture, there was 
also applied to the tibia fracture the Rohr- 
schlitz nail of Herzog, and no fixation bandage 
was required. 

Discussion (H. Spaengler, M.D.).—The in- 
crease of severe accidents due to the steadily 
increasing use of motorbicycles should also be 
emphasized. In this connection double frac- 
tures of the lower extremities are encountered 
more frequently and consequently demand spe- 
cial interest, since their treatment involves 
great difficulties. At the Emergency Clinic of 
the First Surgical University Clinic from 1953 
to 1958, 33 double fractures were treated, and 
this total includes only those cases in which 
the thigh was also involved. 

The double fractures treated are divided 
into 2 groups, the first consisting of shaft 
fractures of the femur and tibia only and 
the second group comprising all double frac- 
tures associated with multiple fracture of the 
lower part of the leg. 

In children up to 16 years of age extension 
treatment, combined eventually with addi- 
tional immobilization by means of a plaster 
splint or a cast, gives satisfactory results. 

In adults, if at all possible, early osteo- 
synthesis of the femur by nailing is recom- 
mended, in order that the surgeon may attend 
as soon as possible to the reduction and fixa- 
tion of the lower part of the leg. 


Osteochondritis Dissecans 
ROBERT JELINEK, M.D. 


There are many theories about the develop- 
ment of osteochondritis dissecans, but the 
actual cause is still unexplained. In the full 
version of this paper the different names used 


From the Surgica] Department of the Kaiser Franz Josef 
Hospital, Prof. Dr. Herbert Kraus, Chairman. 
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in the literature for the designation of this 
disease are enumerated and the special fea- 
tures of oseochondritis dissecans pointed out, 
e.g., its appearance in the long bones as typi- 
cal localization. Forty-nine cases of osteo- 
chondritis dissecans of the knee joint are re- 
ported, with treatment over a period of eleven 
years in the surgical department of the 
Kaiser Franz Josef Hospital, with the ob- 
servation that this disease is not confined to 
youth but may also occur after growth has 
been concluded. The four stages of osteochon- 
dritis dissecans are: (1) necrosis; (2) se- 
questration or dissecation; (3) formation of 
free bodies, and (4) the successive stages of 
healing. 

Furthermore, the original cause is dis- 
cussed, which may contribute to clarification 
of the etiologic problem. Cases are mentioned 
in which the clinical picture was that of 
osteochondritis dissecans but in which the 
roentgen appearance was normal and operation 
revealed changes only in the cartilage, without 
the: osseous involvement usually expected in 
cases of this disease. 

A new investigation is mentioned, dealing 
with regeneration of the cartilage, and an 
attempt is made to explain the development 
of this isolated cartilaginous change resem- 
bling osteochondritis dissecans. It is empha- 
sized again that the bone in such cases is 
unchanged. According to these investigations, 
damage of the superficial zone of the cartilage 
means the destruction of regenerative po- 
tency. Destruction of this zone would also ex- 
plain the disease of the cartilage, which would 
be deprived of the enzyme-carrying layer so 
vital to its nutrition. 

The therapy of osteochondritis dissecans is 
discussed. Conservatism is stressed; surgical 
treatment is reserved for cases in which no 
cure can be expected as a result of the con- 
servative approach. Prognostically, osteo- 
chondritis dissecans is considered a benign 
curable disease, although the process of heal- 
ing is slow. 

Discussion (A. Prieschnik, M.D.).—Exami- 
nations of 1,541 senile joints show an ex- 
tremely frequent occurrence of cartilage and 
bone changes described by Koenig as charac- 
teristic osteochondritis dissecans. They are 
located at characteristic sites, grow in typical 
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directions, are usually multiple and regular 
in localization. There exists a wide discrepancy 
between the morphologic and the clinical signs 
in the joints of persons over 65 years of age. 
This personal material permits several con- 
clusions as to pathogenesis; one of these, 
favoring the genetically important observa- 
tion of the speaker, is that frequently only the 
cartilage is involved. The extent to which old 
established clinical opinions must be revised 
is indicated by the demonstrated fact that 
changes occurring at the elbow, hip, knee and 
ankle joint are located at sites in which the 
joints are least subjected to wear and tear. 


Surgery of the Umbauzonen 
G. MOCHACEK, M.D.* 


This paper deals with the Umbauzonen. 
Strictly speaking, this means with exclusion 
of changes taking place at the epiphysis. 
- Clinically, the site of hardest wear presents a 
picture characteristic of painful periostosis. 
Radiologically it shows a bandlike translu- 
cency; the bone structure at the site involved 
is lost. Anatomically it means replacement of 
bone tissue by connective tissue, cartilage or 
osteoid tissue. Permanent fracture, overload, 
damage, and fatigue fracture, synonyms for 
the same pathologic picture, are included in 
the term, since fundamentally, in these condi- 
tions, the pathogenesis of Umbauzonen exists. 

Umbauzonen are dealt with separately, ac- 
cording to whether they involve healthy or 
sick bone. The differentiation has proved 
valuable in consideration of the varying clini- 
cal course. 

The clinical symptoms are variable. Cal- 
lus formation, duration of healing, localiza- 
tion, and the influence of force in healthy and 
sick bone are discussed in the full version of 
this presention. Mention is made of those 
diseases in which Umbauzonen are observed, 
and those Umbauzonen which develop as a 
consequence of treatment are described. 

A skeleton scheme, marking of the possible 
locations of Umbauzonen, is presented, to- 


*Oberarzt, Orthopedic Clinic, Vienna. 
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gether with pictures of Umbauzonen in a 
healthy and a diseased skeleton, Umbauzonen 
occurring as a consequence of treatment, and 
the surgical therapy of Umbauzonen. Prophy- 
laxis and treatment are also discussed. Thera- 
py is mainly conservative and consists of strict 
immobilization. In the presence of diseased 
bone, treatment of the fundamental illness is 
mandatory. 

The treatment of osteoporosis with hor- 
mones, which exert an anabolic effect, is em- 
phasized. In a few exceptional cases, surgical 
intervention is indicated. 

Too little is known even yet of the nature 
of the Umbauzonen, the most common source 
of false diagnosis with regard to osteomye- 
litis and sarcoma. 

Unnecessary and disastrous interventions 
can be prevented with better knowledge of the 
clinical picture of the Umbauzonen. 


Thromboembolism: 
Prophylaxis with PH 203** 


ERIC RAPPERT, M.D., F.I.C.S. 


The danger associated with thromboembo- 
lism cannot be measured by laboratory meth- 
ods. One can estimate it only from compre- 
hensive statistics (Wenzl-Kuehlmayer, Rap- 
pert). Different prophylactic methods are 
available against thrombosis. Preoperative, 
operative and postoperative measures are used 
everywhere nowadays. Of the specific methods 
only the Dicoumarine derivatives and Panthe- 
sin are useful, according to present experience. 
The two are about equally valuable. The num- 
ber of postoperative hemorrhages is increased 
fourfold by use of the anticoagulants; time- 
consuming laboratory controls are necessary, 
which makes these rather unsatisfactory. The 
use of PH 203 dispenses with laboratory con- 
trols; there is no tendency to hemorrhage; 
serious incidents have never been observed, 
and there is no known contraindication. Of 
about 3,400 patients, 2 surgical patients and 
3 urologic patients had fatal embolisms (0.15 
per cent). This is a result unsurpassed by any 
other method up to the time of this report. 


**Published in detail in Clinical Medicine. 
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IMPORTANT ANNOUNCEMENT 


Contributors of scientific articles for publication in The Journal of the 
International College of Surgeons from Europe, the Near East and the 
Middle East should send their articles to: 


European Office of the 
International College of Surgeons 
6-8 Rue de la Confederation 
Geneva, Switzerland 


A special committee has been appointed to evaluate the papers submitted 
for publication. The Journal publishes summaries in English, French, 
German, Spanish, Italian and Portuguese. Summaries of articles should 
be included in as many of these languages as possible. 


AVIS IMPORTANT 


Les auteurs d’articles scientifiques destinés a étre publiés dans le Journal 
du Collége international de chirurgiens sont priés d’adresser leurs articles 
a Padresse suivante pour Europe, le Proche et le Moyen Orient. 


Bureau Européen du 

Collége international de chirurgiens 
6-8 rue de la Confédération 
Genéve (Suisse) 


Un comité a été nommé pour l’examen des articles 4 paraitre. Les 
auteurs sont priés de joindre 4 leur travail de brefs résumés en frangais, 
anglais, allemand, espagnol, italien et portugais si possible. 
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